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ABSTRACT 

This packet, part of the instructional materials for 
the Oregon apprenticeship program ^.or millwright trainitig, contains 
eight modules ^covering safety. The modules provide information on the 
following topics: general safe/ty, hand tool safety, power tool 
safety, fire safety, ;hygie.ne, safety and electricity,, types of fire 
and fire prevention, and machine safeguarding (including the Orbgon 
Safety and Health Administration handbook). Each module consists of a 
goal, performance indicators, student study guide, vocabulary, « 
introduction, information sheets illustrated with line drawings and 
photographs, an a^ssignment sheet, a job sheet, ar self-assessment test 
with answers, and a' post-assessment t0st with answers for the 
instructor. (KC) 
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' ■> • . ■ ■ 

1.1' General Safety 

1-2 Hand Tbol Safety 

1.3 Power Tool Safety ^ 

1.4 Fire Sa£ety » > ' ' ' 

1.5 Hygiene Safety » • 

1.6 Safety aftd Electricity ' 

1.7 *Fire Types and Prevention * 

1.8 Machine Safeguarding (includes OSH/V Handbook )i 

2.1 Basics of Energy 

2.2 Atonic Theory 

2.3 Electrical Conduction ■ ^ 

2.4 Basics of Direct Current , ^ 

2.5 Introduction to Circuits 

2.6 Reading Scales \ . 
, 2^7 Using a V.O.M. . • ' 

2.8 . OHM'S Law 

2.9 Fewer and Watt's Law V ^ . . 

2.10 Kirchoff 's Current Law . • • 
2.1,1 Kirchoff '8' Vbltage Uw 

2.12 Series Resistivfe Circuits 

^.13 ^jparalWl Rasistive Circuits . / 

2.14 Series - Parallel Resistive Circuits ' ^ 

2.15 Switches and Relays 

2.16 Basics of Alternating Curri^nts 

2.17 'Magnetism * . 

COMPUTERS . ' 

3.1 Digital Language <i 

3.2 Digital Logic . , . * 

3 .3 Coirputer Overview 

3.4 Computer Software 

TOOLS , - 

1 1 * • ^ 

4.1 Boring and Drilling Toils 

4.2 Cutting Tools , Files and Abrasives 

4.3 Holding and Fastening Tools . » 

4.4 Fastening Devices 

4.5 Basic Science - Sinple Mechanics 

4.6 Fasteners 
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DRAFTING 

Types of Drawing and Views, 
Sketching - * 

Blueprint .Reading/Working Drawings 
Working Drawings for Machines and Vtelding 
Machine and Vfelding Synytwis' 

Blueprint Rsading, Drafting: .B^sic Print fteadir^ 
Blueprint Reading, Drafting:' Basic Print Reading 
Blueprint Reading, Drafting: Basic Print Reading 
Blueprint Reading, Drafting: Basic Print Reading 
Blueprint Rsading, Drafting: Basic Print R6ading 
Blueprint Raading, Drafting: Basic Print Reading. 
Blueprint Reading, drafting: Basic Print Reading 
Blueprint Redding, Drafting: Basic Print Reading 
Drafting, Machine Features 
Drafting, Measurement 

Drafting, Visualization r 
HUMAN RELATIONS 

Ccmmunications Skills • • 

Feedback . 

Individual Strengths 

Interpersonal Conflicts 

Group Problem Solving 

ti>al-setting and Decision-making 

Worksite Visits 

Resumes * 
Interviews 

Expectation ^ 
Wider Influences and Responsibilities . 
Personal Finance 

B0ILER6 . 

Boilers - Fire TXibe Types 

Boilers - Water tube Types 

Boilers - Construction 

Boilers - Fittings 

Boilers - Operation 

Boilers - Cleaning 

Boilers - Heat Recovery Systems 

Boilers - Instruments and Controls ' 

Boilers - Piping and Steam Traps 

TURBINES 

Steam Turbines - Types 

Steam TVirbines - Ooinponents 

Steam TXirbines - Auxiliaries 

Steam Turbines.- Operation and Maintenance. 

Gas Turbines 



PUMPS 

. k • , . 

• ^ 

'^Punps -.Types and Class ilicat ion 
Punps - i^lications 
Pumps - Construction ' * 
Puirps - Calculating Heal: and Flow • '\ 
Puitps - Cperatibn • ■ 
Punps - Monitoring and Troubleshooting 
Pumps -'Maintenance . , 

COMBUSTION * ■ "^^ 

Combustion - Process ^ 
Combustion - lypes of Fuel , 
Combustion - Air and Fuel Gases 
Combustion - Heat Transfer 
Combustion e^-.Wbod 

■ PEWERATORS ' . . 

Generators - Types and Construction 
Generators - Operation ' 

FEBDWATER , , . 

Feedwater - Types and kquipment 

Feedwater - Water Treatments ^ , 
Feedwater - Testing ' ^ 

AIR COMPRESSORS 

Air'Cqnnpressors -'Types 

Air Coupressors - Operation and Maintenance * 

STEftM . • 

* ♦ 

Steam - Formation, and Evaporation 

Steam - Typfes , \ 

Steam - Transport 
Steam - Purification 

MISCELLANEOUS 

Installation - Foundations 
Installation - Alignment 

Circuit Protection * ' ^ ' 

Transformers » ' . 

Trade Terras \ 

TRADE MATH 

Linear % Measure . ' 

Vlhole Numbers 

Additional and Subtractidn of'Comnon Fraction and Mixed Numbers 
Multiplication and Division of Common Fractions and Whole and 
Mixed Numbers 



lt>.5 Compound Numbers ^ 

16.6 ^ Percent 

16.7 • Ratio aAd Proportion * " 

16.8 Perimeters, Areas .and Volumes 

16.9 Circumfdtence an<^ Wide Area of^ Circles 

16.10 Area of Plane, Figures and Volumes of Solid Figures 

16.11 Metrics ' 

HYDKVULICS 

17\1 Hydraulics - Lever „ , / " 

17.2 HJ-draulics - Transmission of Force ^ 

17.3 Hydraulics - Symbols ' 

17.4 Hydraulics - Basic Systems. • 
17'. 5 Hydraulics - Pumps 

17.6 Hydraulics - Pressure Relief Valve . 

17.7 Hydraulics - Reservoirs 

17.8, , Hydraulics - Directional Control Valve , 
•^17.9 Hydraulics - Cylinders , ' 

17.10 Hydraulics - Forces, Area, Pressure 

17.11 Hydraulics'- - Conductors and 'Connectors 

17.12 Hydraulics - Troubleshooting • 
"17.13 Hydraulics ^ Ma intienamce ■ * 

• / 

METALLURGY , " ' 

18.1 Included are ILB packets: 

W. 3010 
W 3011-1 
W 3011-2 

• MS 9001 (1-3-4-8-9-6-7-5-2-9) 

V MS 9200, 9201 ' 
POWER DRIVES . " 

19.1 101. A-B-C-D-E * ' 

. 102. C-D-E . . • 

103. B-C-D-E - 

104. • A-C-E-F-G-H-I-J 

107. A . 

108. A 

WELDItjG ^ 

20.1 602^ A-B-C-D-G-I-L-M 

603. A-B-F-G-I 
, W. 3011-1 refer .to Mettallurgy 18.1 
WE. MA-18 ; 
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Deso'iption i . ' • 

Concepts & Techniques of Machine Safeguarding, U.S.D.L. , O.S.H.A. 

Corj-espondence Course, Lecture 1, Sec. 2, Steam Generators, Types 
of Boilers I, S.A. I .T. , Calgary , Alberta, Canada 

^ . ■ . ■ 

Correspondence Course, Lecture 2, Sec. 2, Steam Generators, Types 
of^Boikers II, S.A.I. T,, Calgary; Alberta, Canada 

• ■ ■♦ ■ 

Correspondence Course, Lect4|# 2-, Sec. 2, Steam Generators, Bpiler 
Construction & Erection, S.A:i.T., Calgary, Alberta, Canada ' 

Correspondence Course, Lecture 4, Sec. 2, Steam Generators, Boiler 
Fittings 11, S.A.I.T., Calgary, Alberta, Canada 

Corr.es pondence Course, Lecture 4, Sec. 2, Steam Generators, Boiler 
Fitting- "I., S.A.I.T., Calgary, Alberta, Canada . ' . 

» . 

Correspondence Course, Lecture 10', Sec. 2, Steam Generation, Boiler 
Operation, Maintenance, Inspection, S.A.I.T., Calgary, Alberta, 
Canada ' ' 

Correspondence Course, Lecture 3, Sec. 2, Steam Generation, Boiler 
Details, S. A. I. T.,, Calgary, Alberta, Canada ' 

Correspondence Course, Lecture 9, Sec. 2, Steai? Generator,- Power 
Plant Pumps-, S.A.I.T., Calgary, Alberta, Canada ,.■ 



Related Training Module 

1.8. "Machine Safeguarding 

7.1 Boilers, Fire Tube Type. 

7.2 Boilers, Water Tube Type 

7.3 Boilers, Construct! prv 

7.4 Boilers, Fittings 

7.4 Boilers,. Fittings 

7.5 Boilers, Operation . , 



7.7 Boilers Heat Recovery / 
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9.1'" Types & CI ass1.fi f atibyiS', ,v /-r 

9. '2 Appl/i cations V' ' y /w.'^: 

9.'4.', Calculating Heat Flow • ■7. 

9 , 6.f/ . Mdn'i tori ngf' Trdubl es,hoot1,ng 

9 *7^ Ma iiTtenance ■ . , > . 



Correspondence Course, Lecture 6, Sec. 3, Steam Generators^ Pumps,i 
S.A.I.T,, Calgary, Alberta, Canada " i. 
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Description 



Correspo^ndenqe Cogrs^e, Lecture 7^ Sec. 2', Steam Generators, Boiler 
Feed^Jater Treatment, S. J, T., Calgary, Alberta, Canada 

Correspondence Cour^sfe., Lecture 2, Sec. 5, Electricity, Direct I 
Current Machines, S.A.I.T., Calgary, Alberta,f Canada ^' 

Correspondence Course, Leoture 4, Sec.^, Electricity, Alternating 

Current Generators, S.A.I.T., Calgary ,7\lberta, Canada. 

. ' ♦ 'J t 

V ■.' ■ 

• . '.' . ' ^ 

Correspondence Course, Lecture '5, Sec. 4, Prime Movers & Auxil- 
iaVies, Air Compressor I,.S.A.I.T., Calgary, Alberta, Canada 

Correspondence Course, Lecture 6, Sec. 4, Prirpe Movers. & Auxil- 
Naries> Air Compress,3rs II, S.A.I, T,, Calgary, Alberta, Canada. 

« 

Basic El ectro^pics. Power Transformers, EL-BE-51 * 

Correspondence Course, Lecture 6,. Sec. 5, Electricity, Switchgear 
& Circuit, Protective)Equipment,S.A.I.T., Calgary, Alberta, 
Can^a ' ' 

Correspondence Course, Letture 10, Sec. 3, Prime Movers, Power 
• Plant Erection & Installation, S.A.I.T., Calgary, Alberta, Canada 



•V- 



Related Training Module 
12.3 Feedwater, Testing 

M.l Generators, Types & 
Construction ^ 

11.1 Generators, Types & 
• Construction 

18.2 Generators, Operation 

13.1 Air Compressors, Types 
■ ^ . y_ ■ 

13.1 Air Compres.sors, Types 

13.2 Air Compressors, Operation 
& Maintenance 



15.4 Transforrners 
15.3 Circuit Protection 



/ 



15.1 InUallation Foundations' 



, RECOMMENDATIONS FOR ySING .TRAINING MODULES | * 

The follqwing pages Ti^t modules and their corresponding numbers -for this 

particular apprenticeship trade: As related training classroom hours 

-J 

vary for. different reasons throughout the state, we recommend that 
the indivi'dual apprenticeship committees 'div4.de the total packets to 
fit their indi^vidual class schedules. 

There are over 130 modules available. Ap/rentices can complete the 
whole set. by the end of^eir indentured ra.pprenticesh.ip^. Some 
clpprentices "mey already have knowledge emd skills that, are covered 
in particular modules. In thosfe cases, perhaps credit could be 
granted for those subject^, allowing apprentcies to advance to the 
remaining modules. i ' 

We suggest the the apprenticeship instructors assign the modules in 
numerical order to make this learni|ig tool most effective. 
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SUPPLEMENTARY INFORMATION ' 
ON CASSEriTE TAPES 

\ 




Tape 1; / Fire Tube) Boilers - Water IVibe Boilers 
^' and Boiler Manholes and Safety Precautions 



Tape 2: Boiler Fittings, Valves, Injectors, 
Punps and Steam Traps 



Tape 3; Combustion, Boiler Care and Heat Transfer 
, and Feed Water T/pes 



Tape 4: Boiler Safety /and Steam TUrbines 



NOTE: 



the above cassette tapes are intended as additional 
reference material for the respective modules, as 
indicated, and not designated as a required assignment 



mmmmmmmmmmmmmmimmim 



f i 

Modules 18.1, 19.1, and 20.1 have been omitjted because they contain 
dated materials. ' :1 . 
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1.1 



GENERAL SAFETY 



Goal: 



The apprelitice will be able to 
describe general safety procedures* 



■erIc 



Performance Indicators: 



1, Describe safety awareness, 

2. Describe causes of accidents. 
3* Describe unsafe acts, 

A. Describe safety planning. 



INDIVIDUALIZED LEARNING SYSTEMS 



Study Guide 




This study guide 1s to be used by the student as a "blueprint" to successfully 
complete this module. Please complete all of the following stepsV and check them 
off as you complete them. 



1. 



2. 



3. 



4, 



Familiarize yourself with the Goal and Performance Indicators of this 
module. This will give you an overall view Of what the module contains 
and what you'll have to do to complete It. f 

Study the Information section thoroughly. This Will provide you. with the 
knowledge necessary to pass the exam. ! » 

Take the Self Assessment Exam which follows the Information section. The 
exam Is designed to defermine whether you have learned enough from the 
Information section to sucessfully complete the Post Assessment exam. 
You may refer to the Information section for assistance, but if you have 
too much trouble on the Self Assessment portion, you should re-study the 
Information section before going to step 4. Compare your Self Assessment 
answers with those on the Self Assessment Answer Sheet following the 
Self Assessment exam. 

Complete the Post Assessment Exam and turn It in to^your Instructor for 
grading. It is recommended that you score 90% or better on the Post 
Assessment before going on to the next module. 



INDIVIDUALIZED' LgARNING SYSTEMS 




GENERAL SAFETY . / . . 

THE IMPORTANCE OF SAFETY ' , 

Employees owe it to themseVves, their families, their co-workers, and their employers 
to work in the safest manner. Unless safety principles and practices are faithfully 
observed every dayj.the time and effort an apprentice puts forth in learning a trade 
could become a tragic waste. Taking the time now to- learn about Job safety can 
mean the difference between life and death or between living a normal, productive 
life and having to struggle for a decent living as a result of a physical handicap. 

By their very nature, occupations within the construction industry are extremely 
hazardous, and an employer or an employee who lacks concern for on-the-job safety 
contributes toward an increased possibility of accident or death on the Job. 



This topic and those that follow on safety are designed to help apprentices become 
aware of some of the hazards of the trade, to help them become safety minded, and 
to enable them to use their reasoning powers to recognize dangerous situations. 
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Information 




For the past several years, the number of employees killed has arvdraged 14,200 ^a 
year. From 1960 through 1970 there were over 150,000 fatalities. In 191?, more 
than 50 million employee-days were lost because of disabling injuries, and th6 
known cost of accidents— not counting property damage— was over $11.5 billion. 
Unknown costs, res:ulting directly from accidents but not recorded, or not possible 
to record, are several times higher. These figures do not include most of the 
dea^thi and disabling illnesses from occup'^tional disease. Most of these were not 
recorded before enactment of the Williams-Steiger (OSHA) Act of 1970. 

Becently* employers, urtions, employees, and various government agincies have seen ( 
the need for developing effective programs to improve occupational safety and health. 
The importance of keeping employees safe and healthy has achieved )such wide-spread 
recognition that' a broad and detailed national program finally has emerged. 



Everyone is beginning to realize there is an obligation to protect individuals from 
on-the-job accidents and illnesses. 



While more than 50 million employee days were lost in 1972, it's, obvious that great 
losses in employee productivity, not to mention the 14,000 employees killed, were 
recorded. For example, it would take 188,000 men working for one^year, five days a 
week, eight hours a day, with no vacations or time off, to make up for this lost 
time. These figures pointy qiit that too many employees are disabled fofm industrial 
accidents. Howfcver, many disabling injuries can be prevented. 

It is impossible to put a dollar value on the tremendous wasted ability and contri- 
bution lost to society because of the death or disability of a fellow human. 



CAUSES OF ACCIDENTS 

An accident is an unplanned and unforeseen occurence that 1nter*feres with or 
Interrupts the orderly progress of an activity. Although by. this definition 
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accidents do not^ necessarily Involve InjuryVbr deaih;/ In fa^ tpo often 5^^^ 

do. Accidents that do occur should be analyzed to ^determine^ Why and 'W;t^ 
occurred and to determine what steps should' be 'taken tokens u»r^^ ; >. 

.accidents do not occur again. Acc1dent;s st^'^ c^^^ the-most part by Unsafe? - 

conditions, unsafe acts, or some €0mb1nat1'6h of these two hazards. . 

Unsafe conditions on the job site may be present In ;the!Tormpfvequ1pmen'f that; 1s'' 
poorly designedor constructed. Improperly Installed, or badly ,^m^ U^- 
quarded equipment, defective or wrong hand tpols, poor housekeeping ^ ani^^ 
lighting are common factors that makeVfor unsafe working/ conditions. - 

UNSAFE. ACTS ' ' " ''^ ' ■'■'^■^ ' i}r^''/'' v,;" > V 

Unsafe acts a»*e violations of safe working practices. Wearing Ibose-fitting 
clothing on the job, operating machinery without the required guards or ; 
improperly throwing instead of carrying material s , lifti ng or carrying'wtth the ^ b^ck 
bent, and engaging In' horseplay on the job are all examples of unsafe acts, " 

Unsafe conditions and unsafe acts are both threats 'tp; the worker's safety, but tHev 
majority of industrial accidents are caused by a combination of these Hazards 
, wheel barHw with cracked or loose handles (unsafe condition) may ,npt pl ay a: 
in an accident until a worker attempts to move a heavy, unbalanced load ;,in it 
(unsafe act). A power saw with an unguarded blade is not likely in Itself to cause 
an accident, but a severe injury can result if a worker disregards the! unsafe 
condition of the machine and as a result gets his hand in the way.of the blade. 

PREJOB SAFETY PLANNING " 

AlthougK a great deal of time and money have been spent by safety-oriented organiza- 
tions to improve^ accident-prevention efforts on the job site/ prejob^pl^anning 
continues to be of the utmost importance in providing for the safety of/ those 
involved with a construction project. This .planning is a cooperative effort and' 
demands the participation of the contractor, the union representative, and the 
workers. During the pr^job planning, an attempt is made to establish rules for 
safety on the particular project, to anticipate problems that could' arise, and'^'to 
determine approRri ate methods for protecting the persons involved with the job and 
the job site. , ..r • 



; ■ Ia,theKdecade-^^^ »^1>rted .accidents ot^ 

TV^wl der u$i^ tif ;cHern1 qjili pd -hazardous Ina t^H^ft creaipd a dr©a ter sfee of 
unsafe conditions ^ labor's concern for' acstafe vrarkpl^^^^^ fbr p^tfsage'pf . 
l^iglslatlon and ih 1^ 

tlHSA^ the OccupatlQinai Safety" and He^ Bill ,pf iWb;- '^^^ : 



; In pa^slni .the Wllliams-Stelger Occupal^lorwl's^^^ Health'^ct of 1970 (oSHA), 
^; thfr^ederaVgoyen^ declared safety; 'on the-^pb to N'^ev^ryon^s; responslbll 
i^rhe purfjose of" O^HAv^whlcfi became effective tn1l^7lV Is^td preserve jhumah^r^^^ 
aad tOoensgf^, so far as^^^^^^ v^lll have;safe and ? 

hcsalthful wor|(1ng cbndltlons. : This law apptifis tp :^1V ,U.St:- territories, . 

. but It provides that the states may develop the^ rtieet|ng "the requlre- 

> menti''of^;the:;1awv,;,v;'7-v,. '•■•^^^ . ■ -'J'' '' V '.•■•"^ 'Bf^y^ , ' ■■■ V/;^' ' 



«?■..■■-• .■ ■ ■ ' ■ . • ■ .'/^ - . • '■• ■■ ,'i 

RESPONSIBILITY OF EMPLOYERS > - ' ' V ., ' , r , 

The lililliams-Stelger Act requires that every employer furnish his employees a 
place^ of employment that is free from recognized" hazard^ that might cause serious- 
injury or death. The. acj|: further requires tha> employers comply with the specific 

safety and health s.tandgrds issued by the U.S* & Labor. 

' ■■■■ ■■ ■■ . ■■ . '■ ■■ ». ./■'' ■ ■ 

'•^RESPONSIBILITY OF EMPLOYE^S^^^ 
In accordance with the provisions of the*Williams-Ste1ger Act*, all employees mgst 
colTiply.i^ith safety and health standards, rules, regulations, and orders Issued 
under the, act and applicable to their personal conduct. 



4> 



ADMINISTRATION OF THE WILLIAMS-STEIGER ACT . 

The^. administration and enforcement of OSHA are vested primarily in the Secretary 
of Labor and the New Occupational Safety and H^lth Review Commission. The basic 
purpose of the Act is "to assure, as far as possible, every working man and woman 
in the nation safe and healthful working conditions and to preserve pur human 
resources." The "safe and healthful working conditions" will be assured by 
authorizing enforcement of the standards developed undei^ the Act. Assisting and 
Encouraging the states in their efforts to assure safe and healthful .working 
conditions and p'roviding for research, information, education, and training in the 
field of occupational safety and health are also intents of the Act. ' 
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V 



dSHA covers .^ibdut 60;opb,OOd people In 5.000,000 workplaces; exclude^ Federal 
.^ijpTpyeesi itate ain^ political Subdivisions 'thereof and captain waterfront workers. 

,AP|>RENT;ICESHIP ANPiSAFETY:^^ 

A.mia^q'r goal of all apprenticeship programs is to provide the 'apprentice with the 
knowledge and skilOs heeded to.work safely in his or her trade. Much timeTeffort, 
•and money will be devoted to making an apprentice a skilled craftworker, all of 
which will-be wasted if an industrial accident cuts sH&lt the apprentice's career 
and 'perhaps, life. * . ^ 

■ ' , - . • .• . • . ■ ^ . : ■ ■ • " . ■ 

Apprentices are expected to learn how to work safely; ^o study the laws governing 
safety; to understand the principles vpon which safe work practices are based; and 
to conduct themselves at all times* with due consideration for their own safety and 
that of their co-workers. 

■ The apprentice should keep in m1rid that accidents do not just happen. Accidents 
are caused by people, and they happen most often to peop>e who fail to work in a 
s^fe manner. 



» VOCABULARY 



Terms and Definitions 
A. 



B. 



OSHAct-An abbreviatio* f«r the Opcupational Safety and Health Act of 1970. s 
The Act l5rov1des for minimum safety and health standards for working conditions. T 
It is a Federal Act of Congress. .. ' 

OSHA--An abbreviation for^the Occupational Safety and Health Administration. 
OSHA is part of the United States Department of Labor and its main duties are to: 

1, 
2. 
3. 
4. 



G. 



E., 



F. 



6. 



Encourage employers and employees, to reduce 'Jiazards in their workplaces. 
Establish responsibilities and rights of employers and employees. 
Encourage new safety and health programs. 

Establish record keeping procedures to keep track of Injuries aYid illnesses 
that happen on/or because of the job. 

Develop standards and enforce them. 

Encourage the states to establish safety and health programs. 

Standards— These are the ruleis that are set up by OSHA to provide minimum 
assurance o,f on-the-job safety. We Will be concerned mainly with construction 
standards. There are two types of standards: 

1. 
2. 



'5, 
6. 



Horizontal standards - those applying to all industries. 
Vertical standards - those applying to one special Industry. 



Variance— This is an exemption for an employer from a particular standard. 
There are several types of variances: 



1. 



2. 



Temporary - when a standard cannot be"i:ompl led with so other arrangements 

are made for the time being. . 

Permanent - when a means different from the standard provides adequate safety 
and health 'Conditions. 



Experimental - when testing new methods of safety* 
r% Other - when there is a national emergency situation^ 



•/Accident— An unplanned, uncontrolled event which results in personal injury or 
chance of personal injury. Accidents cost the U.S. at least $47 billion a 

fjyfear.' Of this, $16 billion is due to accidents at work. Work accidents kill 
'iripre than 12,000 people and cause over 2,000,000 disabling injurlls per year 
■in the U.S. < 

Hazard— Something that is potentially dangerous and if not corrected could cause 
an accident. ^ ^ ' 

Contractorr-An employer in construction. There are two types: 

1. 'Prime or general contractor - the contractor in charge of the entire 
construction project and all of its phases. He or she is responsible for 
the ovej^all safety and health of everyone working. 
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2. Sub-contractor *- a contractor who works for the prime or general contractor 
and 'is respons1J)le for some phase of the project such as plumlng'dr painting 
Each sub-contractor Is responsible, for the Safety and health of his/her own 
. employees. • . . * 

Safety Director— The person resppnslble for putting a good safety program to 
work and Keeping. It^runplng effectively on a company-wld^ b^is . In large / 
companies there may be a full -time safety director, wFTH? Tnsinal 1 compatijes the 
superlntend^rrt or the contractor may act as the safety director along wmlils 
her other duties. - ' ■ , 

... • ' * '• 

Project Superintendent— The perspn In charge of the entire project,, usually 
reporting to the (^r1me contractor. This person Is responsible fOp putting the 4, 
safety program to work on the project and makl/ig sure the 'workers follow It. 

Safety Superv1sorr-0n large projects there may be a full-time persoir^who Is 
assigned by. the superintendent to run the safety program, Includlitf Inspections, 
invesitlgations, and record keeping. • 

Foreman— The person In charge of a small group of employees. He or ihe Is 
usually very experienced In her or his trade. - . 

Employee- -Anyone who works for a contractor or Is working on the job site. ' 
(TM 1^-1) ' 



INOIVIOUiRLIZEb LEARNING SYSTEMS 



Self 




Determine the^rrect word (*s) for each statement an<J fill 1n the blanks. 



1. Accidents are caused for the most part by unsafe 



unsafe 



or a combination of these hazards. 



2. In passing the Wllllams-Stelger Occupational Safety and Health Act of 1970. 
the federal government declared that on-the-job siafety is the responsibility 

m of « ■ 

3. The responsibility for administering the Wllllams-Stefger Act rests with the 
Secretary of - . - 



4. Anyone kno^ to be "under the Influence of 



should 



not be permitted on the job while Mn that condition. 



5. Employees should be alert to see that all guards and other protective devices 
are In their proper places and adjusted, and they should report any deficiencies 

to. the .V pr ■ . - . 

■\ 

6. Repairs or adjustments to machinery should not be made while the equipment Is 

In . 

- ' ■ • • , 

7. A worker whose regular dut^es ;do not Include operating machinery or equipment 
stjould not attempt to do so without special . . ' . .. • 



8. An accident Is an 



and 



occurrence. 
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Self flssessment 
flniswers 



1. conditions, acts 

2. everyone 

3. labor 

4. Intoxicants, drugs 

5. foreman, safety supervisor 

6. motion 

■* 

7. permission 

V 

8. unplanned, unforeseen 
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INDIVIDUAmZED LEARNING SYSTEMS 



Assessment 




Decide which of the four answers Is cornfect, or most nearly correct; wHte the 
corresponding letter In the blanks at jfefie left of each question. 

1- ''i^ylSi^"^ °r WHnams-Stelger Occupational Safety and Health Act 

of 1970 require that emplpyers comply with safety and health standards 
Issued by;the 

a. U.S, Senate 

b. Division of Industrial Safety 

c. U.S. Department of Labor 

d. none of the above 

2- Workmen's compensation laws ha\obeen passed so that workers Injured 

on the job rflay receive benefit payments . 

only If the Injury was the employer's fault 
only If the Injury was the employee's fault 



a. 
b. 
c. 
d. 



If Insured through an authorized Insurance carrier 
j| the case of*any Industrial Injury 



In the lifting of loads, the weight should be carried mostly by the 
muscles in the I j ^ 



a. 
b. 
c. 
d. 



legs 
back 
arms • 
abdomen 



A good program of accident control must Include 

offering rehabilitation training to Injured workers 
firing employees v^ho have accidents 
correcting unsafe working conditions and practices 
putting* up safety posters 



a. 
b. 
c. 
d. 



Which of the following Is an unsafe act? 

a. sawdust on a stairwell ' " 

vb. a ladder with a broken rung 

c. wearing loose-fitting clothing on the job 

d. poor bousekeeping 




6. 



OSHA Is a result of 



7. 



.8. 



a. expanding federal government 

b. a decision by construction foremen 

c. the safety and health review committee 

d. labor's concern for. a safe workplace 

During a typical year, In the past" few years, the number of employees 
killed was near 

a. 200. 

b. 750 

c. 12,000 , 

d. 100,000 

Which of the following Is not a variance? 

a. - temporary 
b\ horizontal' 

c. experimental 

d. permanent ° 
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IN0IVI0UALI2ED LEARNING SYSTEMS 



Instructor 

Po^t Assessment Answers 





1. d 



2. d 



3. a 



1^ 



'■0- 



4. .c 

5. c 

6. d 

7. c 

8. b 



i 
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HAND TOOL SAFETY 



Goal: 


Performance Indicators: 




The apprentice will be able to 
describe safety practices tot 
the use of hand tools, 

■ > 


1. Describe safe practice? for 
use of cornnion hand tools. 

<» 










♦ *- . 

t 

V ■ • * 

♦ 
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INDIVIDUALIZED CEABNING SYSTEMS 



study Gukk 




This Study guide is to be used by the student as a "blueprint" to sucessfully 
complete this module. Rlease complete all of the following steps, and check them 
off as you complete them. % 



1, 



2. 



3. 



Familiarize yourself with the Goal and Performance Indicators of this 
module. This will give you an overall view of what the module contains 
and what you'll have to do to complete 1t, 

Study the Information section thoroughly. This will provide you with the 
knowlege necessary to pass the exam. . ^ 

As state'd in thia Performance Indicators on the cover sheet of this module, 
you may be examined in one of two ways: 1) by taking the Self Assessment 
and Post Assessment exams or 2) by completing the Assignment as explained 
on the Assignment sheet. * ' , 



a. 



b. 



c. 



Complete the Assignment; your instructor will evaluate your 

0 performance. . ' ' 

or 

Take the Self Assessment 4xam which follows the Assignment page. 

The exam is designed to determine whether you have learned 
enough from the Information section to successfully complete theA 
Post Assessment exam. You may refer to the Information section 
for assistance, but if you have too much trouble with the Self 
Assessment, you should re-study the Information, section before 
going on to the next step. Compare your Self Assessment answers 
with those on the Self Assessment answer sheet Which follows the 
exap. 

Complete the Post Assessment exam and* turn it in to your 

Instructor for grading. It Is reconimended that you score 90% 
or better on the Post Assessment 'exam before going to the next 
. module. . . . 



INOIVIOUAIIZED LEARNING SYSTEMS 



Information 




This module, "Occupational Safety - Hand Tool Safety," covers the safety procedures 
for properly handling and maintaining the most coimion hand^powered tools formed In 
the most common work sites. Since the use of tool^ enab^les workers to carry out 
the most Important functions of their jobfs, each worker must know how to use hls^ 
or her tools as safely and as efficiently as possible. Obviously, all tools should 
be kept clean and free of grease or other substances which might affect the grip 
of the worker or might Impair the tools' efficiency. Likewise, tools should not 
be thrown. In addition to possible worker Injury, the tool might be damaged, as 
well. 

This and the folloi^flng pages contain specific rules for good^ safety practice. The 
tools have been grouped Into categories for easy reference. 



A. HAMMER SAFETY: claw', ball peen, blacksmith's, bricklayer's, setting, riveting, 
engineer's, stone sledge, mash, and upliolsterer's, 

1. Choose the correct type apd size haitmer for the job. . , 

2. The hammer face should be about 3/8" larger in diameter than the object 
being struck. 

^ 3. Never strike two hammer faces togethipr; the faces may (^hip off. 

4. Strike the object squarely and flatly to prevent slipping or denting. 

5. If fhe tool 's handle Is damaged .replace the handle. 

6. If the hammer face Is damaged or worn out replace the entire hammer z*' 

7', Use a sledge to drive hardened cut and masonry nails, not a claw or brlck- 
.Uyer's hammer. This can damage the faces of the latter two and may cause 
dangerous flying pieces . * ■ 

8'. Do not use hammers on wooden or plastic handled chisels* Hamners will 
ruin these handle^ and may Injure hands. , 

9. Do not pound with the cheek (side) of the hammer. It can too easily slip 
. off arid also will damage the handle. < 



MALLET SAFETY; wood/plastic, rubber, rawhide, and nonferrous hammers such' 
as lead, copper, aluminum, and brass. 

1. Never use mallets for pounding on sharp objects or for driving nails. This 
will damage the soft heads. 

2. Use mallets to pound on wood or plastic handled chisels to prevent damaging' 
the chisels. ' . 

3. Do not use a maTlet*^if the handle is loose, the head may fly off. 

STRUCK TOOL SAFETY: cold chisels, all-steel wood chisels, drift punches and- 
pins, star drills, blacksmfth's punches, nail sets, wedges, brick sets and nail 
pullers. 

1. Be sure struck tools are ground at the proper angles', are sharp and have no 
burns. ' ^ 

■ 

2. Remove mushroomed heads and prftperly dress the struck f»ce to prevent 
flying pieces. . * 

3. Replace worn out, cracked, or bent struck tools to prevent injuries. 

4. Choose the correct struck tool for the job. 

5. Hold the struck 'tools steady, but with a relaxed grip, so fingers or hands 
will not be hit. Use pliers or another tool if there is a hand injury 
hazard. 

6. Tools being struck by other workers should be held with t6ngs. 

7. Protect sharp edges when tools are stored, to prevent damaging them or 
cutting your hands or fingers. ' 

8. Use a sledge, not a bricklayer's hammer, when hitting a 'brick, set to 
prevent chipping the bricklayer's hammer face. 

J*. . 

• ■ 

SCREWDRIVER SAFETY: regular, Phillips, Reed and Prince, and electrician's or 
cabinet in all their shapes and sizes. 

1. Select the correct screwdriver for the job with the correct tip style and 
size, the correct length anjjl;,shank,' the correct handle size, sjnaller diameter 
for more speed, larger for more torque. 

2. N§ver pound on a screwdriver. This will ruin the handle, damage the tip, 
and bend or break the shank. ^ 

3. Do not hold the sCrew with your hand while driving it, drill .or punch a ' 
pilot hole to prevent hand Or finger injuries. 

4. Keep hands and fingers out from under the screwdriver to preivent gashes if- 
it slips. 

5. ^ Screwdrivers should not be used as pry bars; this will bend or break the 



shank and damage the tip. 

6, Never use pT1er*s to help turn a screwdriver, the job teeth will ru1n the 
shank or handle. 

7, Use an appropriate wrench only on heavy-duty, square-shanked screwdrivers. 
^, Use a screw-holding clip or magnetized screwdrlyar to start screws In 

awkward places and to avoid hand or finger Injury. 
9. Use noh-sparking screwdrivers, usually made of beryllium copper, when 

working near explosive vapors. 
TO. Use only properly Insulated screwdrivers when working on electrical devices. 

11. Do not use^ screwdriver for electrical testing, this will, burn or blast 
a piece out of It. 

12. Do not use a screwdriver for stirring paint, varnish, or other materials ♦ 
that will leave a coating on It. 

WRENCH SAFETY: open-end, box, socket, adjustable, pipe, monkey, chain, spanner, 
tee, torque, and Allen. \ .. ' ^ 

1. Select the right type of wrench for the job. Box and socket are usually the 
safest. ^ ' 

2. Select the correct size wrench for. the job, considering fit and leverage 
needed. A snug fit Is necessary. Don't use cheater bars as the force of 
the additional leverage will exceed what the wrench handle was designed to 
withstand. ' 

. 3. Pull on adjustable wrenches, putting the force on the fixed jawi 

4. Be sure the wrench fits squarely on the object and Is not tilted^ This 
will help prevent slipping off. or damage to the wrench and object. 

5. / Be sure your footing and your stance 'is adequate to prevent falling if 

something should let loose unexpe9tedly. Brace yourself if necessary. 

6. Use a straight handle^ rather than an offset if possible, as there is less , 
chance of slipping.. 

7. Ne-ver pound with a wrench. f 

8. Use penetrating oil on a frozen objlk:t first. If this does not loosen it, 
use a heavy-duty wrench that has a striking face (made to hit with a hammer). 

PLIERS SAFETY: regular, slip-joint, pump, long nose, needle. nose, side cutters,. 
Jineman's, crimpers, hose clamp, wire stripper and glass cutters. 
.1. Select the correctTize and type for the job. 
,2. Never use a cheater on pliers as it can bend, break, and ruin them. 

3. Do not expose pliers to excessive heat as it will draw the temper out. 



4. When cutting, cut at right angles to the wire. This puts the least strain 
on the pliers. / \ . 

5. Do not bend the wire back and forth against the putting edges as it may 
damagtf the edges or spring the pliers. ' , 

)- 6. When cutting, point the open side down so the cut .^nd will not fly out at 
someone. 

7. Put a drop of oil on the pliers joir^t tp lengthen 1,ts life and allow for 
easier operation, ' \ 

8. Use only pliers with high dielectric insulation (no^ just plastic-dipped 
ones) when working on electrical devices to prevent | shocks or electrocution 

9. Keep jaw teeth or knurls clean to avoid slips and damage to material 
surface. 

10. Never use pliers as a hammer. 

..... s 

VISE SAFETY: utility, machinist's, woodworker's, pipe and drill press, 

1. When working on an object hel-^ In a vis^e, work as close to the vise as 
possible. This will help eliminate vibrations and chances for slipping. 

2. Clamp objects in the middle of the j(|iw to prevent uneven strains on the 
vise. / . . ■ , 

3. Never use a cheater on' a vise handle. This will berid the handle or ruin 
the screw. i ' , 

4. Use a vise of adequate sij^e. It is easy to ruin t vise by overloading it. 

5. Be sure the vise is securely fastened to prevent it from falling off. Use 
'all bolt holes and proper sized bolts, * 

6. Do not pound on vise jaws. They are hardened and may chip or crack. 

7. Support the far end of long work to avoid putting,, excessive strain on . 
the vise. 

8. Repair or replace a damaged vise before using it. 

CLAMPING TOOL SAFETY: bar. pipe, miter, sprilg, hand screw, "C", welder's ,'^k. 
and vise grips, ( ^ 

1. Select the correct size and type of clamp. ^ 

2. Keep all moving parts clean and lightly oiled to provide easy operation. 

3. Do not over-tightth clamps and never use a cheater. This will bend, break, 
or ruin the threads. • \' 

4. Do not use clamps to^secure scaffolding. If they are bumped othey could 
let loose*. ' . V 

5* Never use clamps for hoisting materials. Use only approved devices. 



SNIPS SAFETY: tin, aviation, combination, compound, lever, and shears. 

1. Select the correct size and type snips for the job. 

2. Keep snips sharp. 

3. Do not cut wire with snips, it will damage the cutting edges. Use only on 
non-hardened sheet metal. 

'4. Use only hand pressure on the handles, never a hammer or your foot. This 
could spring the hinge. ^ , 

5. Protect the edges and points of snips when stored to prevent injury and 
damage. „ ' 

6. Wear gloves whei^ cutting with snips. 

SAW SAFETY: hand saws, miter box, keyhole., compass, hack, back, dovetail, and 
coping. 

1. « Select the correct type and size saw for the job. 

2. Keep saws sharp and set to insure good cutting. 

3. Protect the points from being damaged by checking for nails, bolts •r' grit 
before sa\ving. / . 

4. Use a saw-horse or bench, not your knee or Teg to hold material when sawing 

5. Make sure saw handle is in good condition and tight. ^ ' 

6. Be aware of hand, finger, and leg position when sawing to prevent personal 
injury. ^ 

7. Wear gloves when sowing metal to prevent being cut by sharp cuttings. 

8. Hacksaw teeth shoul^ point away from the handle; and saw strokes directed 
9 away from yoursel f . 

FILE AND RASP SAFETY: rough, coarse, bastard, secOnd-cut, smooth ar)d dead 
smooth metal files, cabinet f11«es, wood rasps, other surform tools. ' 

1. Select the proper type and size file for the job. ^■ 

2. Do not confus^ wood and metal files and rasps. Filing metal with a wood 
file or rasp will ruin it. 

3. Cut on the forward stroke, 

I 

4. Clean files often while using to prevent slipping and to. insure good . 
cutting. 

5. All files must have handles of proper size to.prevent hand wounds. 

6. Clamp objects to be filed securely to prevent filing your hand or fingers, 

7. Never use files or rasps as pry bars, they are very hard and brittle and 
will snap, besides damaging the teeth. 
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Select; any two Of the following tlWk assignments to complete Instead of taking the 
Self Assessment ijf><l Post AssessmentWxams. 



1^; 



2. 



3.; 



Carry ypur tool box, kit or pouch to your instructor and demonstrate and tell 
pim or her the prpper use, the proper maintenance and the proper selection 
(what the tool .1t:.:«<Sijpd for, as well as what it 1s not used for) for every tool 
you have. Exp|4|l^ |% characteristics of each and point out any potential 



safety hazartjsypich^ ^ 

. 'p. 1 ■ ' ■ . . 

Have yOMX^i-rt^^ improfierly select and/or demonstrate the use of at least 

one '^^ irm at least seven of the tool categories described in the Information 
sefcttpn, yihile you point out what's wrong -with the selection and/or use of each. 

1 •■ - ■■ / '* . 

In >our iii^tructor's presence, compare your tools (or your employer's tools if 
;yOu Jia<^ access to them) with new tools of similar make, and describe any 
fidws4ita«ige or Improper maintenance which might make j?our tools unsafe. 
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Self 

Assessment 




.^.Select the answer which the statement. Write the answer In the 

blank to the left of eati) statement. 

1. Hand tools should always: * * 

a. have a layer of grease to prevent Vust <lur1ng winter work 

b. have a layer of oil to prevent rust duHng winter work 

c. be kept clean of grease or oil at all tImSs 

d. be covered with graphite during the. Winter 



2. ■■ ^ The hammer face should be how much larger In diameter than the ^object 

being struck? 

a. 3/8" - 

b. 5/8" 

c. ^1" or more 

d. 1/16" only - 

/ . ' . . - ' ■ . 

3. If a mallet handle Is broken, you should always: 

' ' a. tape the handle with non-ferrous tape 

b. glue and splice the handle 

c. heat thi' handle . % 

d. replace the handle 



4. The following Is an example of a stryck tool: 

a. star drill 
^b. cresent wrench • 
•^Hr screwdriver 
'oT needle nose pliers 



• 



Tools being struck by others should be held with; 
9. gloves [ ' , 

b. torigs . . • , v 

c. cheater bars ^ 
. d. hoists 

A • 

On which type of screwdriver should a wrench be used? 

a. heavy-duty, square-shank ' , 

b. star shanked titanium , 

c. Phtlllps light weight 

d. none^ of the above - 

, ■ f ■ 
Proper Wrench safety always includes: 

a. oiling the handle y <(. 

b. tilting the wrench at an angle 

c. usihg an offset handle whenever possible 

d. using penetrating. oil on frozen objects 

What type of cheater should be used with pliers? 

a. ♦ non-ferrous metal 

b. wood ^ 

c. none • 

d. sprinq steel ■ 

When using a. vise, objects should be clamped: 

a. at the near end of the Jaw 

b. at the middle Qf the Jaw 

c. wherever you want 

at the far end of the jaw 

I ■ " 

• • ■ 

Clamps should be: 

a. ' stored In a pile \ 

b. used for hoisting . . 

c. ^sed for securing scaffolding, 

d. tightened without the use of a cheater 



iO 
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1^ 




Self Assessment 
Answers 




1. c 

Z,,f d 

3. . d 

4. a 

5. b 
6i a 
7. d 

- 8. c 

9. b 

10. d 



7 
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a 

ERIC 



41 



INDiVlpUALIZED LEAI^NING SYSTEMS 



Post 

Ml ^^^^^ X. 




Select the answer which best completes the statement, 
blank at the left of the statement. 



Write your answer In the 



1. 



2, 



3. 



■ Snlp^ may be used to cut: 

a. wire 

b. non>hardened sheet metal 

c. all lead alloys 

d. hardensd sheet metal 

Hacksaw teeth should be: 

a. pointed toward yoi^r body 

b. pointed away from your body 

c. bent at both ends 

d. heated before cutting 



One characteristic of a file or rasp Is It's: 



brittle 



a. 

b. soft 

c. springy 

d. silver coated 



4. 



When working on or near electrical devices, use only pliers with: 
a. high dielectric Insulation 
low dielectric Insulation 
circuit breakers 



b. 
c. 
d. 



plastic handles, shanks, tips and barrels 

I 
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A cheater bar provides for: 

a. more leverage 

b. less leverage • 

c. less foot-pounds-per-square-lnch 

d. C-clamps " 

Wrenches should always be: 

a. pulled toward your body 

b. ''pushed away from your body 

c. owned by the contractor 

d. silver-plated 

Struck tools with muj^hroomed heads should be: 

a. repaired 

b. used as often as possible j 

c. used In conjunction with a sledge hammer 

d. coated with plastic 

♦ 

When working near,^exp»los1ve vapors, screwdrivers should be 

a . made of beryl 1 1 urn copper r 

b. «made of non-ferrous metals 

c. stored In dry Ice prior to use 

d. steel -coated 

When moving about the Job site, tools should be: 

a. tossed 

b. thrown ^ . - 

c. carried ^ 

d. coated In plastic 

Wood rasps and files should always be: 

a. used on steel ' * j 

b. sharpened 

c. rubber- tipped 

d. clamped the object to be filed 

i 
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Instructor 

Post Assessment Answers 




1. b 

2. b 
c. a 

4. a 

5. a 

6. a 

7. a 

8. a 
t 

9. c 
10. d 



/ 

/ 
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POWER TOOL SAFETY 





Goal: 



The apprentice will be able to* 
' describe safe practices in the 
use of power tools. 



Performance Indicators: 



U Describe safety with electric 
power tools* 

2. Describe safety -with pneumati^c 
power tools ♦ 

3. Describe safety with hydraulic 
po^er tools. 

4 . Describe safety with power 
actuated power tools 4 

5. Describe safety with »^ aif ; 
compressors. 



^ INDIVtDUAUZED lEARNtNG SYSTEMS 

lit I n i l \\ U m n m t mf ' g i 



Study Guide 




This- study guide 1s to be used by the student as a "blueprlntljto successfully' 
complete this module. Plee^se complete all of the following steps ^ and check them 
off as you complete them. 



1. 



2. 



3. 



4. 



5. 



Familiarize yourself with the Goals and Performance Indicators of this 
module. This will give you an overall view of what the module contains 
and what you'll have to do to cqnjplete It. " 

Study the Information section thoroughly. This will provide you with 
the knowledge necessary to pass the exams. 

Complete the Assignment as Instructed on the Assignment page. The 
Assignment is Intended not only to make you better aware of the principles 
discussed in the Information section, but It Is Intended to be part of 
the requirement for successfully completing the module. 

Take the Self-Assessment Exam which follows the Assignment page. The 
exam Is designed to determine whether you have learned enough from the 
Information section and your assignment tp SAJccess fully complete the Post 
Assessment exam. 

You may refer to the Information section for assistance, but If you have 
too much trouble with the Self Assessment portion, you should re-study 
the Information section before going on to step 5, Compare your Self 
Assessment answers with those oh the Self Assessment answer sheet Immed- 
1i»tely following the Self Assessment exam. 

Complete the Post Assessment exam and turn It In to your Instructor foir 
grading'. It Is recommended that you score 90% or better on the Post 
Assessment before going on to the next module, 
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Information 




This module covers safetj^ procedures for the most commonly-used electric, pneumatic, 
hydraulic and powder-actiiated tools used in and around the construction Industry. 
Many of the rules for operating these tools— as for the operation of hand* tools- 
require only common sense. For example, every worker should know the following: 
electric tools must haye grounding wlre^ or Insulated cas^s to prevent shock; 
electrical cords must ^)e examined prior to use for Insulation or prong damage; , 
proper cord sizes should be used to prevent averheating and fires; plugs should 
be removed from receptacles carefully to avoid wire damage;. switched, should be In 
good operating condition and should be in "off" position before the cord is plugged 
in; adjust and clean power tools only when the tool is unplugged, and be cautious 
when plugging in a pdwer cord for another worker. 

^ ELECTRIC ^ 
PdRTABLE CIRCULAR SAW SAFETY 

a 

1. Must be. equipped with a fixed guard over the upper half of the blade and a 
working movable guard over the lower half. . 

2. Saw bla'tle should clear the stock being cut by no more than 1/8 Inch. 

3. Use the recommended blade, the proper size. In good condition, and installed 
correctly. 

Never block or tie the guard back. \ / 
Allow the saw to cut without forcing. 

Check material to be cut for nails, grit, or ^tnyjnaterlaT^hat may Interfere 
with cutting. 

Always check for the lower guard return before putting the sal down. 
Adequately support the material to be cut to prevent binding. ' 
Allow the saw blade to come to full speed before cutting to prevent over- 
♦loading and possible kickbacks. 

Hold the saw firmly, do not allow it to pull out of your hands. 
Saw in the forward motion only, never, backwar^ds. . 



4. 
5. 
6. 

7. 
8. 
9. 

10. 
11. 
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12/' Clean sawdust from around the movable guard often and before using to 
Insure 1t works properly, ^ ' 

13. Do not over-reach. 

14. Never try to cut a curve or other than In. a 'Straight line with a portable 
circular saw. ' . . 

RECIPROCATING. HAND SAWS ' / 

1. Select the proper bl^ide foj^the material used and the cut to be made, 

2. Hold the saw firmly! _ 

3. When making a plunge cut, feed the blade In slowly with'the base of the 
saw setting on the material . . ^ 

■ 4. Hold the base against the material being cut. ^ 

POWER HACKSAW SAFETY 

1. Securely clamp stock to be sawed. 

2. Turn the saw on and lower the blade on to the stock slowly. 

3. Allow the saw to cut at Its own rate.^ ^ 

4. Support long stock to prevent buckling. . * 

5. Use the correct blade; make sure It is sharp, and mounted to cut on the 
power stroke. Use coolant if. necessary. * 

' 6. Metal 4>ay be hot and have a sharp burr after being hacksawed, 

7. Set blade tension at njpnufacturer's recommendation. ^ 

^ - ■ . 

PNEUMATIC TOOL SAFETY 

1. Pneumatic tool hoses must be secured to prevent accidental dIscUnection. 
2:' Compressed-air can be used for sleahing only if pressure is less than 30 
pounds p6r square Inch (PSI) and it Is used with an effective chip guard. 

3. Any pneumatic hose'over 1/2-Inch In d,1ameter must have a safety valve at 
the source that reduces pressure if the hose fails. 

4. Couplings between hoses must have a safety connection in case the coup- 
lings fail to hold, 

5. All pneumatic nailers with automatic feed and that operate with over 100 

.1 

PSI pressure must have a safety device on the muzzle to prevent the 
J , ^ nailer from ejecting when not in contact with the, work surface. It is 
wise to have this feature on all nailers. 

6. Never point a nailer or stapler, at anyone, When carrying them, point them 

toward the floor ,\ 

■■.■■■,■■.•<■■ . • 

7. Never use pneumatic hoses for hoisting anything. • . 




:4 . ^ 

8. Use a dryer and filter to prevent moisture and dirt from entering the 
tool . ♦ ■ • 

9. Be sure hose and fittings are ,1n good condition and securely fastened 
before opening the air-line valve. 

Id. Never exceed the manufacturer's recommended pressure for tools. 

11. Wear proper personal protection wKen using pneumatic tools.^ 

12. When work Is completed,' shut the air supply off and then run the tool to 
drain the line before disconnecting. 

SPRAYER SAFETY 

1. Do not exceed air pressure recommended by manufacturer, A blowup could 
occur. ' . . 

2. When spraying, wear respiration protection and work In a well ventilated 
area only. 

3. Never spray hear Ignition hazards. 

4. Do not point the sprayer at anyone. 

HYDRAULIC POWER. tOOL SAFETY ' ' 

1. Hydraulic fluid must be fire resistant and approved by the United States 
Bureau of Mines. 

2. Never exceed the manufacturer's recommended safe operating pressure for 
hoses, pipes, fitting, filters, and controls. 

3. Never touch a stream of hydraulic fluid- from a leak. The fluid under 
pressure can cause serious Injuries. 

. * 

POWDER-ACTUATED TOOL SAFETY 

1. Powder-actuated tools must be checked out and tested before loading each 
day. If not In good working order, they must not be used until repaired. 
2., Do not load powder-actuated tools until just before using them. 

3. Never point them at anyone. Whether -loaded pr not. . 

4. Hearing and eye protection must be worn along with any other necessary 
personal protection. ■ 

5. Never allow hands or fingers In front of the open barrel end. 

6. Never leave the tool unattended when using It, even If It Is unloaded. 
Return It to Its case and put away where unauthorized personnel cannot 
get it. ^ / 

7. Leave protective guards In place. ^ 

8. There must be a safety device to prevent firing In case the topi Is 



dropped or while It Is being loaded and unloaded. 
9. Therl must be a safety .device that prevents firing, If the muzzle Is 
tilted over eight degrees. 
. 10. There must be a safety device that prevents the tool from firing uh less 
the muzzle Is pressed against the material surface. 

11. Use low velocity piston type tools whenever possible. 

12. Only those trained and qualified by an authorized dealer or distributor 
should be allowed to use powder- actuated tools. ' 

13. Do 'not use poweter-actuated tools where there. is a combustion or explosion 
hazard. 

FASTENER (STUD GUN) SAFETY 

1. Do not drive fasteners into very hard or brittle materials such as: 

a. Cast Iron 

b. Glazed tile 

c. Surfaced hardened steel 

d. Glass block 

e. Face brick . . 

f. Hollow tile 

COMPRESSOR SAFETY - Even though compressors are actually powered by electric motors 
or gasoline engines, they will be covered here because of their direct use with 
pneumatic tools. 

1. Air storaige tanks, on compressors must be approved by the American Society 
of Mechanical Engineers (A.S.M.E.) and have this approval permanently 
stamped into them. ■ ■* 

2. Drain the water out of tjhe storage tanks at least daily, to prevent rust 
through and weak points. 

3. Compressed air storage tanks must* be equipped with a working safety relief 
valve to prevent exploding. 

4. Keep the relief valVe and pressure gauge in good working condition. / 
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Select any two- of the following three assignments to complete Instead of taking 
the Self Assessment and Post Assessment exams. ; 



1 



List, ste£-^-stfe£ all of the safety practices that you perform when pperating 
at least two of the electrical, pneumatic, hydraulic, or/ powder-actuated tools 
which you u;^e In your work. / 



2, Write a short report for your Instructor, citing at least eight power tool 
violations at your job site, and explain what can be done to correct the 
violations. 

3. Have your Instructor show you or demonstrate to you at least five power tools 
which are In unsafe condition or unsafe use, and you point out the faults. 
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Select the 'answer which best completes the statement. Write the letter of that 
answer In the blank to the left of the statement. 



1, 



2. 



All /electric tools must have: 

a. cover oj^uards 

b:. grounding wlres^ 

c, guard covers ! 

d, receptacles 

Circular saws should be used to cut: 

a. In the forward motion only 

b. In the backward motion only 

c. In non-ferrous woods 

d. crooked cuts 



4. 



One of the requirements for us^lng compressed air for cleaning Is that: 
a. pressure Is less than 15 pounds per square foot 
pressure Is less than 30 pounds per square foot 
pressure Is less than 15 pounds per square Inch 
pressure Is lass than 30 pounds per square Inch 



b. 
c. 
d. 



IS IflS 



Regarding pneumatic tool use, hose couplings should, be: 

a. fitted with a safety connection 

b. subjected to no more than 15 pounds per square Inch 

c. made of 1/2*1 nch hose 

d. fitted by compressed air 




When carrying a pneumatic rtaller or stapler, always: 

a. point It toward the celling '. ^ , 

b. ' point It towai^ the floor/ , 

c. point It towardyour leg 

d. """^nt It towarjU^ wall 

If the operator exceeds the air pressure recommendesd by the manufacturer: 

a. a blowup could occur 

b. Ignition could occur 

c. paint droplets will cond^e 

4. the nozzle could get plugged up ' . 

*• ■ • 

Hydraulic fluid must be: ,^ . , 

a. fire resistant s 

b. filter resistant - . .. 

c. stored In sub-freezing containers ^ 

d. streak-proof 

Powder-actuated tools should be equipped with a safety device to 
prevent discharge: 

a. unless the muzzle Is pressed against material^ 

b. at all times ^ 

c. until the tool Is dropped 

d. ■ which Is a low velocity piston * . 

Fasteners should not be driven into: . ' 

ya. extremely hard or brittle ruaterials 

b. concrete 

c. wood • 

d. particle board . 



Air storage tanks on compressors must be approved by; 

a. American Society of Mechanical Engineers 

b. American Society of Mining Engineers 

c. American Society bf Compressor Engineers 

d. American Soc1e,ty of Pressure Engineers 
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Self flssessment 
Rnswers 



1. b 

2. a 

3. d 

4. a 

5. b 

6. a 
7/ a 

8. a 

9. a 
10. a 




X 
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Post 

Assessment 




Select the answer which best completes the statement. Write the letter for that 
answer In the blank at the left of each statement. ' 



1. 



2. 



3. 



4. 

J 



With which of the follpwing tools would you likely find coolant being used? 

a. circular saw 

b. reciprocating saw 

c. pneumatic stapler 

d. power hack saw ■ i 

Compressed air can be used for cleaning only If the pressure Is lass than: 

a. -30 pounds per square Inch (PSI) 

b. 3 PSI / 

c. 60 PSI 

d. 15 PSI 



When you're finished using a pneumatic tool, you should: 

a. disconnect the air line, then shut the air supply off 

b. shut the air suplply^off, then disconnect the line 

c. disconnect the air line, then allow It to drain 

d. allow the line to build up pressure until thj^next Job 



Any pneumatic hose over 1/2' In diameter should have a safety valve that 
reduces pressure If the hose falls. The safety valve should be located at: 
a; the source , 

b. the tip 

c. the coupling ' ♦ 

d. the dryer V • 



In op«nt1ng a portable drcul^ saw * the saw blade should clear the 

stock by: 

%. 2-3 Inches 

b. 174 inch 

c. ' 1/8 Inch or less r 

d. no more th«n 1/2 inch 

A portable circular saw must 1iave a fixed guard over the up|j|r half of 
the blade and: 

a. a fixed guard over the bottom half of the blade 

b. a portable guard over the bottom half of the blade 

c. a working movable guard over th^ bottom half of the blade 

d. a flexible guard over the bottom half of the blade 

Starting the saw and allowing It to come to full speed before cutting 
win prevent: 

a. overloading ' ^ , 

b. buckling 

c. burrs 

d. blade tension 

4 ■ ■ 

t 

Couplings between hoses must have: 

a. safety valves / 

b. safety harnesses 

c. safety connections 

d. safety tei^slons 

Hydraulic fluid must be: 
a^ wanned before use 
%. purplish In color 

c. fire resistant 

d. used In powder-actuated tools 

Fasteners can be driven. Into: 

a. cast Iron ^" ^ ^ 

b. glass block 

c. both of the above 
d* none of the above 
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Instructor 

Post Assessment Answers 





1. d 

2. d- 

3. b 

4. a 

5. c 

6. c 

7. a 

8. c 

9. c 
10. d 
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Goal: 



The apprentice will be able to 
describe fire safpty practices. 



\ 
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Performance Indicators: 



li Describe fire behavior. • 

2« Describe the elements of 
combustion « 

3. Describe fire hazards • 
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Inforination 




Approximately 8,800 people died ''as a result of f1res:1n the United States during 
1976. Oh account of recent changes In the method of estimation, this total Is 
down sharply from the approximately 12,000 annual fire fatalities estimated by the 
National Fire Protection Association. The principal reason for this substantial 
decrease Is a major reduction In. the number of motor vehicle fire deaths included 
In the estimate, ' 

Of the 8,800 estllnated total Urti ted States fire deaths for 1976, approximately' 
6,200 or 70 percent are estimated to be residential. On account of the revisions 
In the method of calculating national death statistics, the proportion of fire 
deaths that are residential has risen substantially from previous estimates and 
place new emphasis on the relative severity of the residential fire death problem. 

FIRE BEHAVIOR SCIENCE 

Fire Is a chemical .reaction known as combustion. It Is frequently defined as the 
rapid oxidation of combustible material accompanied by a release of energy In the 
form of heat and light. 

BASIC COMPONENTS OF BURNING 

For many years, the three-sized figure of the fire triangle has adequately been 
used to explain and describe the combustion |nd extinguishing theory (Fig. 2-1) 
Oxygen, heat, and fuel In proper proportions create a fire, and If any one 6f the 
three elements Is removed, a fire cannot exist. Recently, a new theory h^s been 
developed to explain jcombustlon and extinguishment further. Those who developed 
this theory made a transition from the plain geometric triangular figure, which 
we recognize as the fire triangle, to a four-sided geometric iplgure, a tetrahedron 
(Fig. which resembles a pyramid. One of the four sides serves as ihe base 
and reMKnts the chemical chain reaction. The three standing sides represent 
heat, fuel, and oxygen, the removal of one or more of the four sides will make 
the tetrahedron 1ncom||>lete and result in estinguishment of the fire. 
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Figure 2-1 



The "fire triangle'^ was used to explain the three components 
necessary for burning. 



/ 



OXYQI^M SOURCE 



ApproKim«t«ly 16% R«quir«d 

. Normil «i; contains 21% O^ . 
Somt f uti m«t*riili contain 
•uf ficltnt OKygtn within 
th^lr makt«up to support ' 
burning, 



Natural Gai 

Propana 

Butana 

Hydrogan 

Acatylana 

Carbon MonOKida 




PHYSICAU STATE 



Gatolina 
Karotana 

Turpantina 
Alcohol 
Cod Llvar Oil 
F^aint 
Varnish 
Lacquar 
Oliva Oil 
Others 



HEAT SOURCES 



To Raioh Ignition T«mparature 
Opan Flama- Tha Syn 
Hot Surf aoai 
Sparks and Arcs 

Friction - Chamlcal Action 
£tt€trical Enargy 
CompraMlon of Qaias 











* «■ 




OASES 




LIQUIDS 




SOLIDS 



Bulky - Finely Oh/ided Dust 



Coal 

Wood 

Papar 

Cloth 

Wax 

Graats 

Laathar 



Plastic 
Sui^ar 

Cork 
Others 



o 
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FlIMre 2-2 The "fire tetrahedron", a four-sided solid, was suggested to 

include the chemical chain reaction as anot'her component * , 
' necessary for burning. The components wourd then form a pyramid. 1 
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FUEL 

The fuel segment of both the fire triangle and tetrahedron 1s defined as "any 
material that can be oxidized," The tenn "reducing agent" has reference to a 
fuel's ability to reduce an oxidizing agent. 

OXVqEN (Oxidizing Agent) ' * ^ 

The term "bxidlzing agent" h|lps explain how some materials. csillch as sodium 
nitrate and potassium chlorate, which release their own oxygen under certain 
conditions, can burn In an oxygen-free atmosphere. 



HEAT (Temperature ) ' * ^ . 

Heat and temprature are closely related and In some cases Inseparable. Heat Is 

a type of energy In disprder while temperature Is a measure of the degree of that 
disorder. 



4 



CHEMICAL CHAIN REACTION . ^ 
The, vapors .9f gases which are'di stilled durlng^^the burning process of material 
are carried Into the flame. These vapors contain a?^s and molecules which have 
not yet been changed and they have 'an electrical charje which Hither extracts or 
repels other. particles (Fig. 2*3)-: - - 



•/•V' • 






CHtMlCAt ZHkia fl( ACTION 



UMtUW# MOT* 



t*H»m H mux* 
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Figure 2-3 Aistlons during burning which ar« 
a«ioffiat«d, with the chemioal chain 

'.■■■'r^action^. ■ 



G2 



■ / ' ■ 

* ■ » ■ . " ' 

The area between the flame and the fuel 1s called the "flam^ Interface"., a place 
where very little burning takes place. Oxygen Is drawn Into the flame area from 
the 1nterfad«} throughout Its uppermost regions. Here the molecular structure of 
the material Is birel^en down and the released atoms combine with other radicals to 
form new compounds which are again broken down by the heat/ Neither this descrip- 
tion nor the reactions depicted In Fig. 2-3 are a step-by-step process, because 
these reactions occur simultaneously In varying degrees. 

PRODUCTS OF COMBUSTION 

When a fuel burns It undergoes chemical change and there are four products of 
combustion: (1) fire gases; (2) flame; (3^heat; and (4) smoke. 

FIRE GASES 

The term "fire gases" refers to the vaporized products of combustion. The more 
common ^ombustlble materials contain carbon whlch^when burned ,» forms carbon 
dioxide and carbon monoxide.- The principal , factors which determine the fire gases 
Viat are formed by burning are the chemical composition of the fuel, the percent 
of oxygen present for combustion, and the temperature of the fire. The carbon In 
most fuels can be i)urned to complete combustion under controlled conditions. 
This condition requires the proper mixture of fuel vapors and oxygen being regulated' 
to the extent that most of the gas produced is carbon dioxide. A good example of 
complete combustion is found with the common ' fuel methane (a natural gas) and^ is 
diagramed as follows and illtistrated in Fig. 2-4. "* ' 
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Figure 2-4 Complete combugtion of rnethane occurs when air (Oj) and the 
fuel ai^e mixed properly* 
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Under most burning conditions, however, the oxygen concentration Is never adequate 
for complete combustion; consequently, only a part of the carbon Is oxidized. * 
This s^ltuatlon Is particularly true with carbon fuels other than methane such as 
wood, cloth, paper, and hydrocarbons . When only a part of the carbon Is oxidized, 
carbon monoxide (C) Is formed Instead of carbon dioxide (COg). While carbon 
monoxide gas Is not the most toxic of fire gales,- It ranks first In th,e cause of 
fire deaths hfecause It Is always one of the most abundant. When two or more gases 
or vapors are present, their total effect Is usually greater -than the sum of the 
factors taken separately. Carbon monoxide (CO) Is to unstable and has such an 
affinity (combining power) for oxygen that U will combine with or rob almost any 
other oxygen-bearing substance of Its oxygen to form CO2. When carbon monoxide / 
'Is heated to approximately 1,200 degrees In the presence of oxygen. It will burn j 
tk produce oMgon dioxide gas. Carbon monoxide gas Is colorless, odorless, taste- 
less | and s^Pitly lighter fhan air. It may also be produced by slow oxidation. 
It may be found In sewers, caves, wells and mines 1n addition to automobile 
exhaust smoke, stoves, and furnaces. 1 ' / 

Hydrogen isul fide (HgS) Is a fire gas which may be formed during fires Involving 
organic material containing sulfur, such as hair, wool, meat ^nd hides. It 1s 
a colorless gas with a strong odor similar to rotten eggs an</ Is highly toxic. It 
Is heavier than air and will ignite when heated to 500 d^greis F. Nitrous fumes 
or oxides of nitrogen are also .common fire g&ses and are vey'y poisonous. 



FLAME . . _ I 

Flame 1s the visible luminous (light) body of a burning jgas which becomes hotter 
and less lumin'ous when it is mixed with Increased amounts of oxygen. This loss 
of luminosity is due to iMtwre complete combustion of /the carbon. For this T 
reason, f^ame is considered to be a product of combustion. However* heat, .smok$ 

and gas can develop in certain types of smoldering fires without evidence of flame. 

. • ■ ' i 

* \ 

HEAT • • ' ' 

Heat is a fojpm of energy which is measured in degrees of temperature to signify \ 
Its intensity. In this sense, heat is that product of combustion which is \ 
responsible for the spread of fire. In a physiological sense^it is the direct ■ 
cause of burns and other forms of injury. In addition to^wj^s, heat-related 
injuries \lnclude dehydration, heat exhaustion, and injury w the respiratory 
tract. Heat, along with oxygen depletion and carbon monoxide formation are 



r*egar*ded as the primary hazards in fires, 

SMOKE / V 

Smoke Is a visible product of Incomplete combustion. Smoke ordinarily encountered 
at a fire consists of a mixture of oxygen, nitrogen, carbon dioxide, some carbon 
monoxide, finely divided particles of soot and carbon, and a miscellaneous 
assortment of products which have been released from the material Involved. In 
a burning structure, sra^ke builds up gradually and continuously reduces visablllty 
until ventilation is accomplished. Lack of visibility causes disorientation which 
can trap persons in a smoke-filled byi Id lug. 
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Determine the correct word(s) for each statement and fill 1n the blanks^ 



1. The three sides of the fire trlanglkare 



and 




2. More recently a geometric figure known as ^ fire tetrahedron which forms a 
pyramid brings Into use a fourth component necessary for burning which Is. 



3. Complete combustion produces: 
and 



• 4. Carbon monoxide Is the most toxic of fire gases. True 



False 



5. Hydrogen sulfide Is heavier than air. True 



False 



] 



/ 
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Self fls^essment 
Rnswers 



1. oxygen, heat, fuel 



Z* chemical chain reaction 





3. flame, heat, AM^ke, five gases 



4. True 




5. True 



mmm 
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Choose the answer which best fits the question. > Write the' letter of the answer 
on the line In front of the question or Jfl 11 In^the {)lank with your answer. 



1" 



Based on statistics, how Inany people could you expect to die as a 

result of fires in the U.S. this year? 

,a. 20,000 

b. 10,000 or so 

c. 850 

d. far more than 20,000 . 

2. What are the three ingredients of any fire? 



3. ' 



4. 



5. 



a. 
b. 
c. 



Which of the following fuels is an example of a fuel which ^creates its 
own oxygen while burning^' 

a. wood or tei^tile$ 

b. green wood only /' 

c. tetrahedron 

d. sodium nitrate ' ^ 
What are th6 four products of fuel combustion? 



a. 
b. 
c. 
d. 



_ Which gas is the most abundantly produced by a fire? 

k a. carbon dioxide (cdj) 

b. carbon monoxide (CO) 

c. hydrogen sulfide (H^S) ' . 

d. all of them are found 1n sfitiilar quantities 

6- Which of the following occurs wh*n oxygen to a fire in increased? 

a. flame becorj^s hotter 

b. flame becomes cooler but is more visible < 
/ c, more smoke is produced > t . 

d. more hydrogen sulfide is produc^ , 



FRir 



V 



Which of the folloyng 'is a heat-related Injury? 
a. boiu t 



a. bolls 

b. dehydration 

c. hardening of the arteries 

d. softening of the arteries 

» • 

Statistically, what percentage oif deaths due to fire are residential 
In nature? 

a. 77% ' 

b, 6Q% .. 

c. Q2% ' ■ 

d, 70%- # . • 

The -^tenn "fire gases" refers to 

a. the vaporized produces of combustion 

b. the vaporized products of smoke 

c. the vaporized products. of atom release 

d. the vaporized products of oxidizing agents 

Which of the following 1s probably iiot a part of smoke? 

a. carbon dioxide 

b. titanium crystals 

c. oxygen . 

d. soot 



6i) 
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Instructor 

Post n^sessmerit flaswers 




1. b 



2. a, fuel, b. heat, c. oxygen 



3. d 



4. a. smoke* b, f1re gases, c. heat, d/ flame 



5. b 

6. a 
7., b 

8. d 

9. a 
10. b 
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HYGIENE SAFETY 



Goal: 

( 



The apprentice will be able to 
describe occupational health 
hazards and their prevention. 



4^ 



Performance Indicators: 



1. Describe noise hazards to 
' human health. 

2. Describe dust, vapor and fume 
hazards. 

3* Describe cheuical hazardji. 



(NDIVIOUAimiD IBARNWQ 8Y8TEIi4g 




For successful completion of this module: 

1. Familiarize yourself with'the obJe;:tives on the cover'^heet of 

2. Study the Information section. 

3. Take the Self Assessmcfnt. 

4. Take the Post Assessment. 



this module. 



/ 
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Information 




An Industrial hyglenlst Is a person who has been trained In recognizing, evaluating, 
and controlling environmental factors. The hyglenlsts concern themselves with the 
chemical, pliyslcal, biological, or stress factors that may cause Illness, Impaired 
health, or significant physical discomfort to employees. v 

Health hazard^ frequently result In employee over-exposure to toxic materials. 
There are many toxic materials, some of which you are probably quite familiar with, 
such as chlorlfte gas or carbon monoxide. 



, ! 

' i 

■ I 
I 

. I 



When an employee becomes over-exposed to toxic materials, his or her health can be 
affected either Internally (vital Internal organs) or externally (skin, sense 
^, organs), therefore health hazards result from both INTERNAL and EXTERNAL exposure 
to toxic mateHals. ' . 

' INTERNAL EXPOSIDRE results 1n damage to Internal organs from harmful or toxic materials 
• entering the^body in three ways. . 

1. |y breathing contaminants Into the respiratory tract or lungs, such as dust, 
/ 1 'fumes, vapors, mists, or gases. 

2. By swallowing contaminants with saliva, water, or food Into the digestive 
tract. 

3. By absorption through the skin. ^ - 

Many substances, such as TNT, leaded gasoline and hydrogen cyanide can produce- 
Internal poisoning by direct contact with the skin. If there are wounds such as * 
open cuts, scratches, or breaks In the skin, absorption Is still easier. 

\ The other ty^e of health hazard, EXTERNAL EXPOSURE, can be defined as a contact 
with the skin or sense organs by harmful elements, or simply too much contact with 
an ordinarily harmless element. Effects of external exposure can vary quite widely , 
--from skin rashes to severe burns. Even nalse can be considered an external healthy 



hazard. , * 1 f 

NOISE- * ' ^ ^ " . 

Exposure to noise affects one of our senses; the sense of hearing. There are five 
senses: sight* hearing, smell, taSte, and touch. Any one of these senses can be 
affected by external over-exposure to toxic materials, or physical agents. 

Until £hree decades ago, the effect of noise hazards on workers was not regarded 
as significant by some employers. A$ more Information wis gathered. It became ' 
evident that many employees were Siifferlng from acute hearing losses due to the 
noise levels In- their work area. To effectively combat the problems 0/ excess 
noise In your work area, you should understand some of^the basic concepts of sound 
and noise levels. - 

The noise level of any operation is measured In terms of DEcIbeLS (dB). A decibel 
Is the measurement of the Intensity of a sound. Different sotfhds have different 
decibel levels. For example, the intensity af a soft whisper is about 30 dB, 
normal speech 1? about 73 dB, and a Jet airplane gives off an intensity level of 
about 160 dB. If you have ever been near a Jet airplane wheq the engines were on, 
you will probably remembeir how loud and possibly painful the noise was. 

One important point to remember, with regard to soun<f, is t^jat a Clearing loss 
usually occurs only after a worker* has been exposed to a noise level over a period 
of time. For example, we listed the intensity level of a Jet airplane as 160 dB. 
If you were at^an airport and were near the airplane for a short /time, you wouldn't 
experience a permanent hearing loss. But if you had to work near airplanes all , 
day, and ^didn't wear ear- protection, you wSuld eventually experience a heartng loss. 

Following is a list of, exposure levels a worker can tolerate for a certa-irv number * 
of hoi^rs per day over a long period of time. t 

Maximum Hours of Exposure Sound Level ' 

f Per Day Measured in dBA 

3 , ' ■ , / . 90 

6 9^ , 

4 • 95 

' 3 97 ) 

? ' 100 ♦ . , 

I 1/2 , • . . 102 . 

f r 1/ ' 105 i , % 

V2 , , ^ . no ' » 

1/2 or less , ,f * 115 » . 



As you have probably noticed 1n the sound exposure i?vels, the notation dBA Is used. 
We have already explained what decibel (dB) means. The "A" stands for a scale on 
a sound level meter, which approximates the range of a person's hearing. Whenever 
a qualified person measures the nolce level 1n yo,ur work area, he.or she will use 
a sound meter. % 



If excessive noise exists, temporary measure^, such as ear plugs or ear muffs, 
should be InstHuted inmedlately, whilcf steps for a permanent solution are being, 
taken.' Industrial hyglenlsts or safety and health specfa lists can help to 

* . ■ ' ' ' 

reconwend the best course of action. 



Not only does noise affect the ability to hear It also affects the body Itself; 
Noise can cause changes In the size of blood vessels, restricting the flow of blood, 
making the heart work fast#. Noise also affects the brain, causing blood vessels 
to enlarge and produce headaches.' Other body organs, such as the kidneys, also 
are affected by noise. , , 

Excessive rroise affects the rest of your body and therefore can also be an 
Internal exposure. ■ 

Noise can also stimulate ah individual to fi nervous peak.. Mpmentary lapses of 
efficiency result which lead to errors in judgment. ^This may be reflected in a 
reduced quality of work and ai>/ increased number of accidents, 



There ^re'itwrny permanently harmful; consequences for, employees who are over^MBXpdsed;; 
to toxic materials. The following table indicates the results of over-exp6su»*e 
to some specific tpxid materials or hazardous phys"^^^^^^ ^ 



Scm« OrQtn 



'iBiri (Stwnd) 



NoMiSfntll) 



Mouth (ttiw) 



Skill (Touch) 

V 



ExpoiuriAo: 



Butyl Alcohol 



EKOHslvi Noiit.L*v«li 



AcMWc Anhyaridf 



Xhromium 



fh«nol 



Effict of Extrtmt 
OvtrfxposMrt ^ 



y.': LOllOf Sl(|ht 



Lpi$ ofStflii of gmialt 



ti l l I 



Lou^i S^ntf of Tiiit 



EVj^»^ti;Otrmitltli 



■ * 



4. \, 



Extetrrnnl exp^wure to certain chemicals removes the skin's protective oils and makes 
It more susceptible to Injury, An example of a chemical that' will do this Is 

■ acetone* / ' ' ' - 

■ ■ ■•• . • 

There are many ways that materials and Chemicals can affect the body. The first 
specific type we will talk about Is called exposure to AIRBORNE CONTAMINANTS, They 
are measured In Threshold/Llmit Values (TLV). TLV refers to airborne concentrations 
of substances,* and represents limits under which nearly all employees, may^ be exposed 
without adverse effects. Threshold limit values are stated In terms of time 
weighted cpncentratlons for an: 8-hour ywrkday and 40ahour workwee 



:> 4.. Followljig Is a brief description of each of the categories of airborne contaminants 
* " which can be-commonly found a^^^^^ . , 



HI- 

» 



DUSTSrare airborne particles generated 'mechanlcallj^ from operations such as 
di;;fT«11ng» cutting', blasting,. crushing, and grinding. Dust particles are measured 
.1 In micws (microns are ^a^^^ 1/25,000; of an Inch In size). Most dust averages 
*y - between 1/^ to 3/4 of a mlcroii. Dust particles therefore can not be seen by the: 
' hiimaij eye. Th^y can affect a person's $k1n, eyes and lungs. . r i ' 



Another airborne contamlnanMs FUME. Fumes are solid particles that laire pr 
' by condensation of vapor usually accompanied by chemical changes. Examples Xre 

• welding, burning, and decomposition- by heat. "The jpost coimwn fumes are (Caused' b^ 
the oxidation of; a;metiitt. Fumes are usually smaller than dust and range generally ■ , 

^^■■•■.■.||}ow.;l]j1cif*o^^ by. the naked^ey? el ther.;,-v v /.^ 

' ' Another airborne contaminant Is MI$T.\M1sts are partlclM o^'Ti^"i<ls^^^;0^^ 

• ^of ' 1 1 qui d's arid sol 1 ds ; The si ze of a jtim depends upom the procesf s by . v<}i1 ch i t Is; * ^ V , 
- made. An example Is the chromium pi at1ng\rocess. \ / i ' - , , -v *; J 

" -,■..;■■> ■•; ' ■. ■. . ... x ■■■ . / ; ■■■..:. "'■■■''» •ir . 

^" Another airborne contaminant 1$^ 6A can.expao4.- '^^^ 
,/:''-;-i:y^n<i contract^wheh,*i;t';^&H^^ 

■ • \ pressure A gas can. be citange^d 1^ or s^ld by iroper^ fchanges^^^ both •.■ ■w 

' ' ';temper^it^re:.and pressure^^^ ' . ..■i-.'r^" 



%t\ ;eXamp1e-"of th1s^ty0e^df, 
,f9rlcif1^ ;tlta^:\pu^^ 



dosed space. 

The last airborne contaminant we will discuss 1s called VAPOR.. Vapors are jiaseous 
forms that noHnally are In the solid or liquid state at room temperature^ Most 
vapors can be ch^ged bacl^'to a solid or liquid^ state, by Increasing the/pressure 
OR decreasing the temperature.. This differentiates vapors from gases. si nee gases 
change to a solid or liquid by changing both temperature AND pressure. 

Most hazardous mjiterlals can be classified by the way they affect the body. Air- 
borne contaminants, In addition to those already mentioned, may Include the 
following: 1) IRRITANT materials that attack the lungs, 2) ASPHYXIANT materials 
that combine with the blood to prevent ithe normal transfer of oxygen to the 
tissues, 3) ANESTHETIC and NARCOTIC mater1al$ that cause sleepiness and nausea, ' 
4) sVSTEMlC poisons that attack the vital organs of the body such as the liver and 
kidneys. v . 

Short of covering your entire My and breathing from a self-contained unit, there 
is virtually no way to protect yourself from the many gases, fumes, etc. which ars 
found at many wo»*k. sites. Fortunately, the body can accept many of them for short 
periods with little negative effect. Ventilatipn is the most eff ect1 ve. way to deal 
with most of them, circulating air which replinishes contaminated atr with fresh 
air. Gloves, proper clothing and f»ce shields may be necessary in some Instances. 
Respirators, or other artificial breathing devices, shou\d be used only as 'a last 
resort. 
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From the four posslbUjinswers below each statement, select the one that correctly 
complet«s the statement. Place the letter for that answer In the blank to the left 

of the statement. ' . 

■ .' ' ' / 

!• How many hours per day could employees wo»?k In an area that was measured 

to be 100 dBA? , 

« ^ ^ ... « 

a. one hour 

b. tvw) hours 

* c. ;three hours 

d. four hours ' * 
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If vapor, mist, g««, fumes, or dust In your work area Irrl^tates your 
EYES, the effect would be called an e;?posure. 



a< Internal 

b. Illegal 

c. external 

d. Isotonic 



A material that causes a worker to pass out because of facif of 
would be: , . 

a. Irritant * / ^ 

b. asphyxiant j / 

c. external ' 

d. systemic 



oxygen 




What would the effect of dust on an employee be called? 

a. negligible ^ 

b. Internal exposure 

c. external exposure 

d. both b and c V 

Noise may cause; 

a. temporary loss of vision 

b. temporary loss of hearing ^ 

c. both a and b . 

jd. loss of hearing, stress, loss of concentration 

Noise has been regarded as a health and safety hazard for: 

a. about 300 years 

b. about 30 years 

c. about 3 years . ' 

d. about 3,000 years ^ 

•I) . , ' 

Which of the following 1s clearly aji example of Internal exposure? 

a. breathing contaminants 

b, swallowing contaminants 

o. absorbing contaminants ' ' ^ 

d. all of the above / 

\ 

\ 

\. 

An Industrial hyglenlst Is a person who can recognize, evaluate, W 
control: 

a. decibels 

b. chlorine gas 

c. environmental factors 

d. Intangible factors^ il 



\ 



\ 

\ 
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Self fissessment 
flnswers * 




1. 1) 

2. c 

\ 

\ 

3, () 



• 



4. d 



5.. 



6'. b 
7. d 



8. c 



1 




TOSt 

sAssessment 



Select the answer which best completes each statement. WHte the letter for that 
answer In the blank to the left of the statement. 



1. 



2. 



>3. 



4. 



Noise can affect: 

a. the ability to hear 

b. the body Itself 

c. both of the above ^ • ^ 

d. airborne contaminants 

Which of the following Is an examplei-of a vapor? 

a. the smell of soup heating on a stove • 

,b. a small particle of liquid from the air In a chrome plating factory 

c. a TLV 

d. those small particles In the dl.r after blasting a hillside 

Which of the following Is not an airborne contaminant? 

a. gas 

b. sunlight 

c. dust ^ ^ 

d. fume ^ 



i 



A material which affectsmle heart Is. called: 

a. an Irritant V 

b. an asphyxiant. 

c. narcotic - 

d. a systemic poison 




^1 

The best way to protect yourself, from airborne ^ntamlnants is: 

a . wear a cotton hood 

b. ventilate the are^ 

c. wear a pressurized suit 

d. wear gloves and a shield 




The main difference between dusts and- mists is; 

a. one oan kill you and tRe other can't 

b. the size ^ . . ^ 

c. no difference • 

d. one may be a particle comprised of liquids 



Y , 



Exposure to toxic materials can result in: 

a. internal c[amage . , 

b. internal or external damage 

c. internal and external damage V 

d. external damage. 

Swallowing contaminated material is^n^ example of: 

a. , internal exposure"" ^ 

b. stomach cramps 

c. external exposure 

d. both internal and external exposure 



\ 



TLV refers to: • 

a. thematic limit values . ^ 

b. cdncentratitfhs of substances and the time which the body can withstand 
them • • ■ ' 

c* -only airbomiB particles of dust, mist or vapor 

d. i^one of the above ^ 

if your skin absorbs a toxic material like gasoline, you y^un the risk of: 

a. internal injuries . . 

t>. toxic hydrosis / . ^ 

c. industrial tiy^iiene 

d- loss of hearing , ' 
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Instructor ^ 

Post Assessment Answers 





1. 

2. 
3. 
4. 



r 



5. c" 



6. d 

7. c 



t ^ 



8. a 

9. b 
10. a 



■4 -.1 II 
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Goal: 



The apprentice will\be able to 
describe safety practices in 
working with electrical circuits. 
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Performance Indicators: 



1. Describe circuit protection. 

2. Describe grounds. 

♦ 

3. Describe .electrical hazards., 
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Introduction 





Without power too.ls of many kinds, today's skilled worker could not produce work 
of the quality and quantity currently demarided In technical occupations. Not to 
marly years ago, the only portable electric Itbol regularly found on the Job was t 
electric drill. Today, portable electric tools of roagy kinds are available, and 
the apprentice Is expected to learn early 1n\h1s career how to operate all such 
tools used In his trade. This module describes some of the most comnon portable 
electric tools and gives Information needeS foi\ their effective and safe use. 
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study Guid€ 




To successfully complete this module, complete the following tasks In the order 
listed. Check each one off as you complete It. " 



il. 



i 

2. 



3. 



Read the Goal and Performance Indicators on the coyer of this module. 
This will Inform you of what you<. are expected to gain from completing 
this module/and how you will demonstrate that knowledge. Read the 
Introduction section to understand why this module Is Important. 



Study the Information section of this module to acquire the knowledge 
necessary to complete the Self and Post Assessment exams. 

CompleU the Self Assessment exam and compare your answersVlth those 
on the Self Assessment Answer Sheet on the page 1 imedl a tely following 
the exam. Re-study or ask your Instructor for help X)n any questions 
you haye trouble with. >The Self Assessment exam will help you determine 
how' wSli you are likely to^do on the Post Assessment. 



4, 



Complete the Post Assessment ex^m-and turn your answers In to your 
Instructor, It Is recommended that you score 9(M5 or better on the 
Post Assessment before going on to the next module. ■ 
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InfbriTiation 




PORTABLE ELECTRIC DRILLS " - 

The portable el^^ffTc drill Is the most versatile and probably.the most often used 

power ha^nd tool. (See Fig. E-49.) The more powerful tool^ of this type can be 

» 

used not only to drill holes but also— with special blts-j^nfl attachments— to sand,'; 
polish, countersink, grind, hammer, stir .nonflammable paint, and drive screws. 
With other attachements, the drill can be converted to a circular saw, a jigsaw or 
a table saw, but such conversions are more popular with the hobbyist th^ih with the 
producti.on-minded inJustrial user; the latter will generally prefer to use a power 
.tool specifically designed for the job at hand. • 




Fig. E-49. Portable electrig drill 



The 1/4 in. electric drill is generally a higf^ speed tool intended for relatively ■ 
light-duty applications; the more powerful but lower-speed 3/8 in. and 1/2 in. 
drills are used for heavier Jobs. The chuck speed specified by the power-tool 
manufacturer is generally the "no-load" or free-running speed. The drill speed will 
slow down considerably during the drilling operation. If the job calJs for heavy . 
work, an electric drill must be selected that has enough power to turn the chuck 
at the desired s(^d without ovfrloadtng (and thus overheating) the motor. 
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A cordless drill that requires no power connection Is available; Its power source ' 
1s' a self-contained, rechargeable battery. Unlike other portible electric tools, 
the cor^ess. drill need not h^e grounded for safety. This power tool has obvious, 
advant*^ for working on roorfs,"1n wet locations, or In othel places where It li 
difficult or .dangerous to' run the cords of conventional electric drills. 



PORTABLE ELECTRIC SAWS f 
J Hand-operated saws still have mar)y ilSes In the skilled trades; however,; portable 
electric saws, because of their versatility and high production capability, hayej . 
' become the preferred types, partlcularly^n the const ructfdn industry. Jhe mps't 
■ ^Idely used portable electric saws are probably the electric handsaw antj the sAbre 



THE ELECTRIC HANDSAW' , ^ ' / 

Electric handJWs (portable electric circular saws) are ma(;ie in si 
saw blades ranging in diameter from about 6 in. to about .9 in. The 



es to accomodate 
reater the 
w\ith a 



blade diameter, the greater the maximum/depth of cut of the saw^ ' A 
6 l/2jn. blade will make a cut about 2-3/32, in. deep; a 7-1/4 in. sav\^ cut 
about 2-7/16 in. deep. (See Fig. E-50.) * 
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FEATURES OF ELECTRIC HANDSAWS. . Electric' handsaws are used'primarily for \ross- 
^cutting and ripping woo*, standard m9dels being equipped with' a comb1natior\;wood- 
cutting blade. Special types of blades are availab-le for cutting -nonferrou^ metals 
and ceramics. The base of the saw may be raised or lowered to control the d^pth of 
the cut, and most saws will make a bevel cut up to 45°. The blade rotates cdfnter- 
clockwise and cuts in the upward direction. The upper half of the blade is ' • 
shielded by a fixed guard-; the lower half is shielded by a hinged, or telescoping 
guard that opens as the blade" is pres^ ted to the work and automatically closes over 
the blade when the cut is completed. • . 

r* ■ ■ 

^- ■ ' 

. SAFETY AND THE ELECTRIC HANDSAW. 
If improperly used, the electric handsaw can be the most dangerous of all -portable 
.^ectric tools. General ^in^fructions for. the grounding and safe operation of all • 
portable electric tools, including sJws, are given elsewhere In this topic; however, 
every mechanic should also observe the following special safety rules whenever the 

, need arises for using an electric handsaw: . - 

- Before connecting the saw to the power -source, be sure the 5«w blade is tight on 



1:7 
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the arbor, all guards are In place and In good working order, and^ajy adju/t^fi^^^^^^^^^^^^^ 
devices, for depth and jingle of cut are securely tightened atnhe deslredS^:^^'^ > ' 
settings. Nfever make adjus-tments to 'th|fcaw wlthpuf f 1 rs t d1 sconnecti nij tfe * ^. 
power cord from the ou*tlet. * . . * ; •, . i^'. :-:' '^W. ■ . ' " ■ 

' Inspect the work before-^ beginning the cut to avoid cutting into nai^^^fe^^^ 
dangerous obstructions. V 

- Never rVach underneath the material being. cut. • . \ , 

- Stand to one side of the cut,, f , '/ > 

- As soon 4s the cut is completed, retease the switch. Wait Until this blade stop? 
turning before s.etting the saw; down. 




I 



Fig. E-5,i>..' Electric handsaw 




Fig. E-51 , . Sabr^^aw ^ 



THE'-SABRE SAW 



'the sabre saw is a red procatlng-^blade saw; itS;:bla^e moye^ up and downin 
(See Fig. E-51. ) The blade has a stroke of abdut .1 in. , ^and itsHip, i& pointed 
*and sharp so that it can start its own hold./' Rf^htr ^^ bevel cuts, sharp 

angles and curved cuts are practicable with. this/ power tool v Spec^^ blades 
. are available for cutting materials other thaa wood^f The -average cutting speed of .; 
sabre saws is about 3,800 strokes per minute. 7 '; , ^ 



; Thr^ie .^types % fe 'ijVei^t^l-c/^andJ^^^^^ the :bejf;,s8l^.der 

. weight from about: is pound?;; to 'ifte R?^!?is v;^i)ve^:.w^^^^ 

• be 4 consideration If the^'WorMr iruiisfi s^u^^^^^^^ 

pqsltion^v • sorf^ types of powfe^s.and^r^ equipped w1jth:A bJk^" fQ> ;cpl1e?t\ng^^^^'t^ 

duist produced;ilur1ng operation .'; %an be' a des,i»*aVl6 featuM v espe'c^ alVj^^^ 

; to hrii^dth the dust thc^i^sajidrina^ ' )-'^^\':--^^:^-': i 

" ■■■ '^'r-^ ^v-'-; .. '.y^ - " * r-, ^:^-■<:■■■ 
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■• Fi #/E-52 . R6rta>l e el ectri G; sander^ 



1/ ,t- 



er|c: 



v.;.' 



• THE $ELt . SANDER .; ' Vf ; 

The ibelt sa^^ flat areas. The sanding 1s dona, 

. in « straight line a cont1nuou*s. belt ^that runs over a base plate at high speed. 
When^Md on woDd,^^the'sand«tt jshould be directed v/lth the grain. Bel tp are avail- 
able In^'leveraT abrasive gradys for rough to fine sanding o^' wood, and special 
-bel ts ate aval 1 abl e fo r: matein^^l s other than wood . fiel t sanders are si zed by the 
width and length of/ tha belt., 

. THE, OteTAL SANDER ' , . ' '. " ' 
:Xhe o'rbl^V'.o^^ finishing sander has. a recta^igular,- padded base plate to which a 
piece of abrasive paper or cloth is attached by means of clamprs. ♦ The rotary motor 
of v:the ioplMs geared to move the base plate rapidly in a Vfmited Circular orbit, 
-iind, the plate oscillates— moves back and fortU and from.s|de to side— thousands, . 
of times per minute as its sands. The orbital sander cart therefore be operated 
either with or against the grain, and it can be used in small spAces and corners/ 
It 1 9 mos^. useful for finish work. ' ^ / 

TyE Disc SANDER V '. ^ ' ' . ^ \ / ' / 

The fle'Xibility of its, rotary sanding disc makes the portable ©"leftt^c disc^andet 
better suited fon sanding uneven or curved surfaces than a straight-line ^nder. 
The disc, is removable an*d can be. replaced with attachments for wire Sfushing, 
polishing, buffing and even drilling. ' " 

GROUNDING PORTAaLE EUCTJ^IC* TOOLS 

Safety requires that portable electric tools must be grounded when in use unless' < 
they ace of the cordless '(battery-operated) type. An electrical system or - ' ;. 
appTiance is grounded when those metal parts of it that are not int^ded to carry 
.curren^t-^the frame and the housing, for instance— are connected to the 6arth through, 
some conductive iTia.te rial , normally a grounding wire. ^The purpose, of the grounding 
conductor is to carry electric current harmlessly away if 'it should "leak" to the 
metal case of the appliance ar tool. Such leaks, which are called fault currents!, . 
result from breakdown of the Jnsulation of the conductors within the tool. When ^ 
a live, uninsulated conductor "shorts" to the frame or case of a pc^r tool that ^ 
is not properly grounded, the ^xposed metal par,ts of the tool also become live. 
The tool thus^ presents a sei^'lous shock hazard to the user, who risks being i)adly . 
burned or even killed as a result of a heavy i^ult current flowing from the 
defective tool through- |iis or her body to the «arth. A cbrrectly grounded po^er 



too.l gives the user his or l}er best protection against the hazard bf severe or even 
fatal electric shock. # i 

• 1 . 

The shorting of live conductors with defective Insulation to framesj, housing and 
other normally neutral metal parts can occur In a\v electrical systbm, or device, 
but tRlV °defect 16 most likely to occur In portable equipment, which 1s-.-often 
subjected to hard u§e under adverse conditions. The felxible powert cords of 
portable electric tools are particularly vulnerable to damage. Misise or abuse 
of a power tool or its cord can also add to the probability of early electrical 
failure and resulting shock hazard. 

■ I , 

THE GROUNDING CONNECTION , ' 7 / 

To be effective, the grounding connection must be 'continuous from the housing or 
frame of the tool through the tool's power cord and pliiy to the outlet box, and 
thence through the wiring system to a metal pole ot^ water pipe 'buried in the earth. 
In other words, whenever a connection is made between any of the component parts 
of a <(rounded electrical system— say an electric'drill and an extension cord or j 
the extension cord and the service outlet— the grounding w1r& of ea'^ch unit in the 
system must be connected to the grounding wire of the next unit. 

o I • ■ 

• i 

\ 

GROUNDING CAPS ■ ' ' ^ 

✓ 

Every new portable electric tool is equipped with a power cord having an extra 
conductor that serves as a (grounding wire, and the cord is terminated with a 
three-firong grounding cap dr plug'. The two shorter blades of the cap carry the 
current.. The longer blade serves as the grounding contact; it is connected to 
the grounding conductor in the power cord. The grounding blade is made longer 
than the current-carrying blades so that it will be the fiVst to make contact 
whpn the cap is be1ng.4)lugged into the receptacle and the last to break contact 
when the cap is being withdrawn. iSee Fig. E-53.), 

Many Residences and workshops are not equipped with outlets designed for three- 
prong grounding caps; instead, they have the familiar two-slot receptacles. 
Adapters are available to permit use of the three-prolf§ grounding cap in a two- 
slot outlet. Older power tools comrrtonly were equipped with a two-prong adapter ' 
cap with a "pigtail" grounding wire like the* one illustrated in Fig. E-53. The 
user is expected -to fasten the pigtail connector to the screw in the center of the 
^late covering the outlet bo;<, but-this requlriinent. is often neglected. Even if 



4 



wm^mm 



the user remembers to fasten the. ptgtaH to the plate screw, there is no assurance 
that the appliance will be correctly grounded unless It Is known that the house 
wiving system Is correctly grounded. In addition, this old-fashioned adapter cap 
Introduces a new hazard: If the loose p.1gta1l gets caught between the cap and the 
receptacle and touches the "]1ve" blade of the cap., the entire housing of the tool 
win then be |^e and can then give anyone who touches H a severe or even lethd^ 
shock. Jhls.type of cap Is now banned by National Electrical Code and should be 



replaced by an approved three-prong grounding cap. 




GR • 



Till.'KK-i'f'ON'c; (;Hoi;:;()iN{j cap. 
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Fig.. E-53. Grounding caps and adapter's 
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Another type of grounding adapter, the adapter plug with pigtail shown in Fig. 
^^^^^53, is somewhat safer than the' adapter\^rounding cap because it can be properly 
attached to. the outlet before the power tool is plugged in. ' However, the same 
siijjections can be made to it: it will not ground the appliance if the h(5use wiring 
system is not correctly grounded ar^ the pigtail might make accidental contact^w.ith 
a live prong. \ . ' 

$tni another grounding adapter has a long center screw that replaces the plate 
screw 1n the outlet. (See Fig. E-53.) This adapter should provide a safe ground 
connection if the house-wlring system is correctly grounded. If the wiring. system 
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Is known or suspecte(P;.to be,,ungpoun4ed, a separate wire must be run from the*ground> 
Ing terminal on the actapjter to a water pipe. 

The use of a grounding adaptejr^pf^any kind can only be justified on the basis of . 
convenience. For safety's sake, correctly grounded receptacles designed for tliree- 
prong grounding cap$ should be installed in place of th§ bid two-slot receptacles 
by a competent electrician, who should also be called upon to install three-prong 
caps on power tools that do not have them. The grounding prong should nev^r under . 
any circumstances be, cut off a three-prong cap for the convenience of the moment. , 

• ■ ■ 

EXTENSION CORDS 

Extension cords used with portable electric tools must i^nclude.a grounding conductor 

and grounding- type caps and connectors. All conductors must, be of adequately 

heavy gage win^. The required wire gage depends uport' tlie* length of the extension. 

cord and the current demand of the power tools with' which .it is to be used; the 

greater the cord length and current Sihand, the heavier the conductor. Extension 

cords should never be used as voltages beyond their specified maximum.. Cords 

should have molded-on caps and connectors of the "unbreakable" type. to preclude 

^ •* ■ ■ ■ 

any possibility of mistakes in their wiring. Only a competent electrican should 

be permitted tfo make up an extension cord, on the jobber repair existing cords "or " 

connectors; if a wire were to be improperly connected in an extension cord, a very 

• dangerous shock hazard could result. ' * 

PREVENTING ELECTRICAL OVERLOADS^' . ! ' * 

Correct receptacles and plug/, correctly installed, serve not only to ground elec- 
trical equipment but also tolprevent equipment rated for one. voltage frOm being 
connected to a circuit of a different voltage. To ensure against damage to equip* 
ment resulting from incorrect line voltage, the cgr|Rent-carrying blades of caps on 
power cords'of equipment rated for 125-volt service'are so designed that they 
cannot' be plugged into the slots of 250-volt receptacles, fconnector- bodies or ' 
.motor bases. (See Fig. E-54.) Also, cord caps for equipment drawing 20 amperes 
will not fit the slot of grounding receptacles J^ated for 15-ampere service, ami ^ 
§0 on. . : 

A- ' • 

Old-style T-slot receptacles that accept caps with either parallel or tandem blades 
. my still be encountered in some locations. (See Fig. Ex55.) These are now out- 



• lawed and should be replaced by modem receptacles that have grounding terminals 

and are keyed to prevent equipment from being plugged Into the wrong circuit. 

■«» ■ ' ■ ■ . 

« ■ ■ <i 




Fig. E-55. T-slot 
, receptacle •(n<)w outlawed) 

SAFETY WITH PORTABLE ELECTRIC TOOLS . 
Portable electric tools can be daisgerous in the hands of operators who ai4 careless 
or inadequatelj^ trained in their- use. Every >apprentice should faithfully observe 
the following safety rules when operating such tools: 

- Keep your mind on your work; avoid distractions. • ' . 

v. 

- Be sure that line-powered tools are grounded. 

- Keep a finti grip on the tool to retain control if it should, catch in the work. 

- Se especially careful in wet locations, and never use electric tools where flam- 
mable gases or vapors are present. Never use an electric drill to stir paint 
containing flammable so"^ vents Or thinners. 

- When you are not using t;he tool ^ disconnect it from the power supply. 

- Handle power tools with care; sharp blades, bHs and other moving parts revolving 
at great speed can inflict serioui injury. :V 

- Arrange power cords so that they wiVl, not become fouled in the working parts of 
the tool. Keep cords away from oil, chemicals and hot surfaces, and never hang * 

• them over nails or .sharp-edged objects.^ Never leave cords lying where they 
might be run over or otherwise damaged or where they could present a stumbling ' 
hazard, ^tore'power tools in a clean, dry pYjfCe with the cords' loosely* coiled 



» * 



to (Jrotect the cbrd Insulation'. ", ' ' ' • . . 

\Never wear loose cloth1ng"Vhen oiperating a portable electric tool or any other 
power ma'chlrie, . T " ' <. 

We»r safety goqgles whenever. the use of the power tool coUld result 1n the . 
slightest danger, to the eyes.. " 



r. 



0 



V 



V 



< ' . ■■ ■ • . ■ 



* 



ERIC . , ... , ^0 



INDIVIDUALIZED. LEARNING SYSTEMS 



Self 

Assessment 




-T~> ,.•••1. 



Read each statement and decide whether 1t 1s true pr false. , Write T 1f the state- 
.ment Is trur; write F the statement is false. . 



.1, 
2. 
3. 
4. 

5. 
'6. 

7. 

8. 

9. 
10. 
11. 

12. 
13. 
14. 




Portable electric drills are sized by the diameter of the largest drill 
that will fit;. the chuok. 

_ The^r^tes speed" of a portaWe. electric dril 1 is the speed in revolution? 
per minute 'when drilling mfetal, 

\ ' • 
The, cordless "electric'! drill offers a safety advantage foV work in very 

wet locations. ' . . 

I ■ ■ 

A portable circiilar saw can be used with a special Made to 'cut non- 
ferrous metals. . 

^ ' • ; 

A portable circular saw cannot be used for making bevel cuts. 
A receiprocating saw blade is one that moves up and down. 
The sabre /saw is designed for cutting wood only. ^ 
A belt sartder can be used only for rough sanding. * . 

A belt Sander is a straight-line sander. 
♦ The disc^of a disc sander oscillates at high speed. 



A portable electric drill with a self-contained power source ne6d not 
be grounded. 

The parts of a portable electric tool that must be grounded are those 

metallic 'components" that are, not intended-to carry current. 

The correct power cord for use with a grounding, cap 1s one havijig an 
extra con(J«ctor 'in addition to the 'current-carrying conductoisj 

A grounding adapter 1s an aflequate permanent substitute for a wired-in 
grounding receptacle. ' ■ . 
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SEtF ASSESSmInT* ANSWER SHEET' 



1. .T 



4: 



Z. F /'/ 

3. T- 

.4. T 

5. f 

6. ' T 

7. F. 

8. " F 

9. T 
'10. F . 

si 2.; T ' 

13, T 

14. F 
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Listed below each numbered item are four possible answers or completing phrases. 
Decide which of the four is correct,' or most nearly correct; then write the 
corresponding letter in the blank at the right of that item. . 



l. 



• 3. 



4. 



5, 



The size of a portable electric drill is determinecl by^ the tools': 

a. horsepower c. Chuck capacity. / 

b. voltage rating d. weight. 

^ . ■ 

The maximum depth^ of cut of a pprtable'electric circular saw is'deter- 
mined by the% ' . T 

a. blade diameter • 

b. di recti pn of blade rotation 

c. motor size \) " 

d. . typfr of wood to be, cut ' v * 

The portable electric tool best suited for cutting a large hole in a. 
sheet of plywood is a(n): 



a. circular saw 
J^. .sabre saw 



c. rotary-blade Saw 

d. . eleeidc drill 

An electrical tool ifgrouhded if: ' 

a. it is connected to a receptacle supplying the correct vo.ltage for 
the tool ' , , ' 

b. its noncurrent-carrying metal parts are electrically connected to 
the earth • 

c. the nameplate of the tool includes' the phrase "factory grounded 
appliance" «^ ' ' 

d. the blades of the plug are parallel* 

If a portable electric tool with a three-prong grounding cap must be 
connected' to an old-style two-slot receptacle, the worker should; 

a, cut off the grounding pin 

b. install a new receptacle , .. 

c. install a new cap 

d, use a correctly grounded adapter 



. . , •■ ■ ■ ■ ■ ,. • ' ' .• i , • • • 

s • ■ • ' 

The portable electric sander. best suited for sanding curved surfaces 

Is aCn): ^ v) . 4 

* ' /' - ■ I • 

a. orbital sander • c. d1«: §ander 

"b. * belt sander • ^ d. Btr'alght-llne sander /- 

■• ' V » . ; 

An ungrounded portable electrlc^tool 1s dangerous to use unlesaflt Is: 

a. ttie cordless tyfTe ' // • ' ^ 

, b. use(^ onfy. In dry work^areaA^ , v " . . * 

c. used only where no flammable gases are present ' ' , 

d. designed Toif^'230-'Volt operat1on\ • . 

^ ■ \ ' ♦ ■ , . 

Ml/4 in. portable electric drill nbrmal'ly takes twist drills" of what 
diameter? • * ^ 

a. 1/4 in. only ' . c, 1/8 in. to l74*1n. 

b. up to 1/4 In. d. 1/4 in. 'to 3/8 in. 

The manufacturer's specified chuck spead for an* electric drill is- 
genei^lly. the: . ' . . 

a. . no-load' speed ' " c. normal-load speed- 

b. half-load 5peed d. "^ficll-load spe^d . 

Which one of tlje follow'ing must be done before any parts replacements or 
adjustments are' attempted on a partablfe electric tool? 

a. The tool must be cleaned, • * . ' ^ 

b. The power>cprd myst be unplugged. * ' 

c. The foreman must be notified. ^ 

d. The switch on the tool must be off. 
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FIRE -TYPES S PREVENTIONS 




The apprejitice will be able to 
identify job site fire hazards/, 
determine the classifications of 
r.i>rv»s and t.ho extinguishment 
method necess^ary put. them out 
safely. 



Performance Indicators: 



Performance qn learning the concepts 
of this module wiXl be measured by 
successful completion of describing 
poss ible f i re hazards of his or her 
place of business or job site. 
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Guide 




This mocjiil?, on Fire Prevention, discusses 1n greater detail the classes of fires 
and the safest, most efficient methods of extinguishment. The Assignment section 
of. this module is a fire 'hazard and preveittion check list which requests the 
apprentice to. familiarize him- or herself with the possible fire hazards found 
around the job site or shop. For successful completion *pf this module, you will: 



1. 
3. 



4. 
5. 



V 

Familiarize yourself with the module's Goals and Performance^IndicaWs. 
Study the Information section.' • ^ 



Read ahd fill in the Assignment check Ifst'as it pertains to yoOr job o^ 
work site. ) 



Complete thi^S6lf Assessment section of the*module. 
Complete' the Post Assessment section of the module. 



\ 
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INDIVIDUAU2ED tEARNING SYSTg^S 




You can cpol off a fire 1n your worjtplace by applying a substance to absorb the HEAT. 
The most common agent used to cooT a fire Is water. Water CANNOT be used On all 
kinds of burning rTwrterlals; |iowever..nfiore about this later In the lesson. 



■ You^c^n re*duce the amount of oxygen available to a fire in your workplace by applyiJig 
an agent Iso SMOTHER the burning area. Covering the area with dry 'chemicals Is one/ 
way of smothering the fire. Throwing dirt or sand on the fire Wogld. be another way 
ofJe/cluding-air. ^ Foam also smothers a fire. In addition.^ foam cools a /ire* some- 
what because of the water it contains. 



If flamnable gases catch fire as they flow from'a pipp directly outride" your work- 
place and you manage to put out tfie fire by shutting off the source of the' gases 
that 'are burning. tWs would be an example of REMoVlNG THE FUEL from the fire. 

There are different ways of putting out fires', depending on what is burning: ^^For 
example, you can use water to extinguish a wood fire in your workplace", but you - 
. sho^d not use^ water in licj^uid form for gi^ase fires, fires .involving energized^ 
electrical equipment, or burning metal. However, waten In the form of fo^ will 
rapidly form steam in tlje presence of heat and'cjiin be used effectively for grease 
fires or fires involving energized electrical' equipment. 

TYPES OF T^IRBS ^ ^ v; • 

IN ADDITION TO WOOD FIRES,' FIRES In/qTHER ORDINARY COMBUST I BLESTER I ALS LIKE PAPER. 
CLOTH; RAGS,, RUBBER. AND TRASH ARE CALLED "CLASS A" FIRES. If Jou have a fire in 
^' PirTof wood shavings in^youi- woodworking shop.' this is an .example of a Class A 
fire. • 

' FLAMMABLE LIQUID AND GAS FIRES. SUCH AS OIL. GASOLINE, PAINT-. AND GREASE^ ARE 
"CLASS Bf" FIRES. If ^ fire develops in a smalf liquid solvent dip tank in your 
workplace, this is a Class B fire.' ' " , 
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fF.TUERE IS A fir! IN ENERGIZED ELECTRICAL EQUIPMENT IN YOUR AREA/ IT JS CALLED A . . 
"CLASS C" FIRE. ("Energized" means the equipment is still reci-ving electHcity from 
^he. electrical ppwer supply. ) These k'inds of fires ar^ tricky to pui out^until the .[ 
elecVical equirpment is' disconnected or -the" power supply is •'interrupted,; because , V 
./there is the risk of a firefighter, rtiachlne ^operator, or observer being. shocked , or ; 
electrocuted. For this reason you woul.d not use water in liquid form on art electric . 
cal equipment fire in your workplace until the equipment is disc^nected'or the 'fh 
powe^*^ suppjy Interrupted because a straight stream. of wSter conducts electricity back 
to the firefighter pr others in the vicinity.; . .However", water in, the form of , fog 1s.. 
a nonconductor and can be used within two feet of ejectri cal. gear. ' 

■ . • . ■ ■ >• • •• • y 

If you have a .Class C electrical equipment fire,. in your workplace,, sofhe^ extinguisjiers 
you c^n use are: CARBON DIOXIDE, DRY CHEMICALS, 'or MULTIPURPOSE DRY CHEM I CAlV Yoti.^ 
use tfie carbon dioxide to reduce the amount of oxygen in the^alr,. You u^e the dry: ^ 
chemicals or multipurpose dry chemicals to smother the fire." These extinguisharitV 
do not conduct electricity so th^y are safe^to use On Class C fires invb'lrving . 
electricity. 

■■ • ;. ■ :. • . 

.' . ' ■ . . .' » • . ■ ■ . ' 

: ■ '■•■■•'<'•■• ■ ■ ■ . ■■ • ■ ■ ' , . 

When you put out a Class C fire in energized electrical e<|uipment by dilutihg the 

oxygen in the air with CARBON DIOXIDE or by.-smbtherlng the fire wiitf^ 

or MULTIPURPOSE DRY CHEMICALS, you are reducing the, oxygen availablfe to tJ^e "f^^^ 



As soon as y5u have extinguished; the fire, b6 sure to ciUciim*(&4he^^e 
equipment or interrupt the power .supply to a voi^^^ 

Short circuit or other condition that caused, tfe,f ire you- just' put ^pO't '^^^"^^^^ 
the electrjcal equipment only "after you have discovered and-qli^lnatedi^^^^^fe 

of the fire. • ';. : yl, 'yr'-:: '' '^^^ 



: ■ ' • • ^ ■■■ ■ . ■ •-: .,■ •^■ . ' :• >. . ' ■ : ' 

THE ONLY THING THAT MAKES X aA5S C ^FIRE' DIFFERENT FROM A XLASS.;A OR; B^f^fe^JS :TKE-.;n 

FACT THAT ELECTRICITY IS, ..INVOLVED, If you have^p fight Ja. fire" tnVequlpment '^^ 

Receiving power from th$ 'electrical pow6iK'^upp1yv-you'have.,t^ use onevof th^y ^^^'^^^^^^^^ 

eb(tinguishing agiehts that ;does'^ot /cpnduCt\eiect»^^^ Hov^vef',%.J/OU CAI^jMA^ 

TO DISCONNECT THE EQlilPM^NT FROM THE POWER SUPPLY OR ft)RN -oi^F THE RbiiE^^SlJeRYl^ i'^" 

YOU CAN FIGHT THE FIRE A$ IF . F WERE A CLASS l^R B FIRE, depenclih^^ 6^^ 

is burningi. -fThis means t}i^t disconnecting^ elepitric;a1.-,e^uip^^^ 

fire into ;a^^1;9iss A or B fii^'e, depending on whats is bu^in^X ' "^^^^^^ 



A FIRE: IN"METAL OR MEX/JLLiCV^^ IS'f CLA^^-p^ JFlRE.v .Rl^ 



» 



- -fln^^ Gh^cal ^eocttnguish^r^- jtoiuse for each si^eaf1c%:^ ' /. - 



■. . . . . . - . ^ ■ * ♦ • . / * • 

.V:'- ,. .c^^- . ■ ' '-/^ . . i '■ • 
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CHARACTgRISTIC 



'EXtlNGUisHKENT 



4- 



T|V$s!Ct1ivol vjji^ ordi nary i 
coinbustib'le materials su?h 
•as wc)od ,i,c1 ath , Raper ,.,':.rwb- 
0f a,n d ma nyV p 1 a s t; i c s ; r . 



^" ORDINARY 




Water , is used in. a. cool ing"-''o.r- 
quenching affect to reduce the 
temperature of the burning 
materials; below, its' ignitidn 
tempera t-u re., , 



:GaMBU$TIBl..ES- 



FtAMMABLE 




Fi res i livoTv i-ng,. f Tammab.l e 
^.ipliicls^/ grease's , and : ■ ■. - 

g a ies. ■'■ ■ ' ' ' '■ 



iThe smothering or blanketing 
effect of oxygen exclusion is 
most effective. Other extiri- ' 
gui Shi ng methods include' re- 
moval of fuel and temperature 
•'reduction. . ' 



ELECTRICAL 




Fi res* 1 nvolvi ng "energized 
e1 ectri c'aF equi pmjent . ' : - 



EQUIPMENT^:: 



This fire can sometimes bOy con- 
trolled by a nonconducting ' 
.extinguishing agent ! The safest 
procedure is always to attempt to 
de-€Rergi2e high -vol tage circuits 
and treat as ^ Class A or B fire 
depending upon the fuel irwolved. 



COMBUSTIBLE 




Fires involving combus- 
tible metals, such a^s 
magnesium, , titanium, 
zirconium, sodium and, 
potassium, 



The extremely hiqh temperature of 
some burning metals makes water 
and other common extinguishing 
agents ineffective. There is no 
agent Available thrft will ef- 
fectively control fires in all 
combustible metals. Special 
extinguishing ^ggnts are avail- 
able tor control of f i re i n 
eacti of the metals and^-a^e 
marked specif ica'lTy for that 
metal. * . 



Comnton extinqusher classification symbols, their characteristics and 
e^<tingus<Mnent, The symbols may be found ^singly or in.combinyatiori. 
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This list will help call attention to any fire hazards that may need correcting. 
You can make an inspection of your plant or busine§s that will -be useful in 
pointing out fire dangers. " * 

' * • . ■ ■ ' 

Statistics show tfiat after a fire only 43 percent of the companies resume business 

'and»28 percent of those resuming business fail« within three years.' FIRE COULD PUT 

"YOU OUT OF WORK! As part of this module, you are required to complete this check 

list by placing a check ( ) in* the appropriate slot after examining the following 

are«s in your, workplace. Return this section to your instructor for review. ^ 



SMOKING 



Careless smoking habits are one of the 
most common causes of fires. Employees 
should continually observe that "no 
smoking" regulations are obeyed.. Ash- 
trays should be provided that are of 
sufficient' size and will not permit 
the cigarette to fall out as it bums 
down. Ashtrays should be provided in 
all areas where smoking is permitted. 



1. Safety type ashtrays in use 

2. Smoking regulations enforced 

3. "No smokifl^" signs posted 
where necessary 

4. Safety type metal swing top 
wastebaskets used in desig- 
nated areas 



COMBUSTIBLE STORAGE AND WASTE MATERIALS 



Combustible materials shoi^ld be stored* 
arid maintained in a neat and orderly 
manner, preferably with the materials .. 
being stored In their original con- 
tainers. No combustible storage of any 
•flkind should be permitted in the boiler 
?|;room, or near stoves, water heaters, or 
V, other tyjes of heating appliances. . 

/Jitombustfble waste materials should be 
/Mored in strong constructed, alO metal 
.7?^qbn tainers, with tight fitting covers. 
/ Containers should be emptied dally and 
•the waste safely disposed of. 



5'. Combustible materials stored 
neat and orderly 

6. Combustible storage away from 
heat producing equipment 

7. No combustible storage in the 
boiler room 

8. Waste materials stored In 
proper containers 

9i Waste containers emptied on 
each shift or more freqOently 
when needed 
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aAMMABLE LIQUIDS AND C,OrjrRESSED'GASES 



Flairtnable Tl^ulds and compressed gases; 
. plant solvents, thinners, and other 
flammable liquids should be stored in 
metaV cabinets, away ffim open flames 
and heating devices. Flammable liquids 
in quantities 'of one gallon or more in 
yse^should be stored in Underwriters 
Laboratories listed safety oans. Sol- 
vent soaked rags should not be stored 
in the building. 

, • Compressed gas cylinders should be 

stored in a designated area away fr6m. " 
heat producing devices. The caps should 
rema.in on the cylinders when not in use, 
and the cylinders secured to a wall. 

' - ^Flammable liquids or gases should not b? 
stored adjacent to oxidizing ..agents, / 



It). Flammable liquids properly 
stored in metal cabinets 

11. Safety can b? provided for ' 
flammable liquids when'in use 
(one gallon or more) * 

2. Smoking prohi belted adjacent 
to flammable liquid storage 

r 

13. Compressed gas cylinders 
stored in designated areas 

4 

r4. Compress^ gas cylinders 
" F>r6perl>-^ecured 

15. Caps oh cylinders When not ' 
in use ^ 



ELECTkl^AL WIRING AND EQUIPMENT 



Electrical equipment should be in good 
•repair, bflght cords s^uld be free from 
wear and oefects and should not be run 
under rugs or carpeting. Electrical 
circuits should not be overloaded or 
overfused. 15 ampere is generally used 
In lighting circuits; 20 amwre t>r ' 
more for special ^uipment circuits. 
Electrical motors, fans, heaters and 
other appliances should be ke^t free 
'from the accumulation of lint .and 
grease. Combustible items should not 
be allowed to come into contact With 
incandescent light bulbs- 




Proper electrical load on 
each circuit 

No excessive 'lieating noted^in 
circuit breaker or fuse 
panels 

18. No excessive multiple wiring 
connections to waM 
receptacle 

19. ^ Grounding of all electrical 
' appliances ' ' 

20. Proper size fuse in use 

21. Light bulbs not in contact 
with combustibles 

22. .All lamps and appliance cords 

free from wear and defects 

23. Electrical motors, fans, 
heaters and applia-oces clean 
and free from defects 

24. Extension cords properly, 
used 
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EXITS, EXITWAY5 AND EXIT SIGNS 



All exits sh\]] be Clearly marked with 
approfMclate and Illuminated exit signs. 
Corridors and hallways .shall be J<ept 
free of obstructions and sufficiently 
.light for safe usage. Outsl^ fire 
escapes, stairs and walks to publl'c ^ 
thoroughfares shall be free of objects 
that may Impede evacuation or Impair 
.,.Y1 re' department operations. They v 
• should also be keQi, free of Ice and 
snow, ' » 



i 



25. .All exits. properly and clearly 
marked wlth^llumlnated signs 

6. • All niutnlnated exit signs'lit 

7. All exit doors, 'stairways and 
exitways unobstructed 

28. Furniture placed so occupanj 
.can quickly and safely 

evacuate^ ^ ^ 

29. Grounds kept clear of 'objects 

that might Impede evacuation 

i, • 

30. All fire escapes., stairs and 
walks free from snow and Ice 



FIRE AREA SEPARATIONS 



Fire and smoke stoo doors and windows 
should be maintained In a serviceable 
condition. Se1f-c|osing fire doors, 
which a/re normally kept closed, shall 
not be h^d open by the use of wedges 
or other devices. Automatic closing' 
fire and smoke stop doors shall be 
maintained in working order. 



31. Door operate properly ^ 

32. Doors unobstructed 

33. Necessary doors kept closed 

J4. Doors held open, electrically 
close when actuation of 

a. sprinkler systems 

b. manual pull boxes 

c. smoke detectors 



SPRINKLER, FIRE DETECTION AND ALARM SYSTEMS 



Sprjnkler valves shall be readily 
accessible and electrically supervised 
in the open position. 

The water flow alarm should be tested, 
to insure proper operation. Valves 
should operate easily and checks made 
for leaks, corrosion and oth|r defects. 



35. Sprinkler valves accessible 
and seal-ed open 

36. No leaks, corrosion, . or other 
defects noted in sprfnkler 
'system 

37. Sprinkler systems waterflow 
alarms tested (semi-annually) 

,38. Gate valve supervisory switch 
on ) sprinkler ^stemT'tested 
(monthly) 

39. ' Sprinkler systems serviced by 

Qualified Individuals 
(annually) 

40. Ftre detection and alarm 
system tested (weekly) / 

41. Fire alarm boxes accessible 

42. All alarm boxes tested 
V (monthly) . ' 



Extlngulshfers should be of the proper 
type to extinguish fires In area of ^ 
coverage^ .The extinguisher shoulid be 
strategically located and well marked, 
f roper maintenance of extinguishers is 
necessary to Insure proper discharge 
in an emergency sttuation. 



EXIN6UISHERS AND HOSE STATIONS 

43. 



c 



All extinguishers mounted in 
designated locatiorvs 

44^. Extingu1s^\er seals Intact and 
inspection tag initiated 

45. No leaks, corrosion'or oth^r 
defects noted 

46. Extinguishers unobsti^ucted^ 

47. Exti-nguishers serviced by a 
qualified Agency (annu|illy) 

48. ExtinguisHers hydrostatical ly 
Rested (every 5 years) 

49. Appropriate extinguisher, 
located adjacent to hazard 

"50. Cabinet doors on hose station 
operate properly 

51. Hose in good conditipn 

SZ. 'Rerack hose (annually) 

53. Nozzle in place 



EMERGENCY LIGHTS 



Emergency lights shoul'd be stratl- 
gically located to provide sufficient 
illumination on all exists from a- 
buil'ding. Battery and generator 
powe;red emergency lights shall be 
wired according to applicable codes. 
A competent individual should be 
assigned to maintain aryl test the 
emergency equipment. 

Emergency procedures shall be 
written to provide guidance in case 
of fire or other catastJ»ophe. Each 
individual should know his or her , 
duties duringsthe emergency situation.' 
Fire Department should be invited 
into the plant to suggest proper 
emergency procedures and to demonstrate 
the use of fire protection equipment* 



54. 
55. 
56, 
'57, 

^ 58. 
59, 

60. 



^tter powered emergency lights 
tested (weekly) 

Written 'record of testing up 
to a date *\ 

Emergency .generator teste 
(weekly) ' 

Gnd fifte drill per month 
(each shift. - 4 drillf per 
year or as required by local 
or state codes) 

Fire drill records up to date 

♦ 

Fire department invited to 
participate in drill 

Fire department participated 
in drill 
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INDIVIDUALIZED LEARNING SYSTEMS 



S€lf 

Assessment 




the answers In the blanks at the -left af^each statement. 



Select the answers which correctly' complete the followlna statements and wrltb ' 

thr ^ 

— ^ Saying that Class A flr^s are Tires In ordinary combustible materials like; 
X wood, paper, and cloth Is an example of classifying fIreS ,on the basis of 

which of the following: \ \ * ' 

a. fhJ material that Is burning , * , . . 

b; what It takes to put the fire out 



-1^ ^ 



2. 



3. 



If you use WATER to put out a Class A fire In wood, paper, or cloth in 
your workplace, ^you are the fire, 

a. cooling ' 

b. 'Smothering ^ . 

If you use multipurpose dry chemicals to put out a Class A fire In wood, 
paper, or Woth In your workplace, you are the fire. 

a. cooling 

b, smothering • ' 



4. 



V 
5. 



Saying that Class B fires are fires in liquids, grease, oil paint, and 
gases Is an example of categorizing fires on the basis o'f which of the ' ' 
following: 

a. the material tHttt Is burning 

b. wha^ It takes to put the fire out 

If a fire breaks out In an energized electric generator In your workplace, 
this would be a Class _ fire. 

a. •A c; C . 

b. B ' 
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izzzt: T ' 

extlnguishants that conduct electricity. 



a. do 

b. do not 



• A 



C 



i ■ 
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ifipiVIOUALIZED LEARNING ^SYSTEMS- 



Self fls$essinent 
Answers 



1. a 



2. /" 



3. b 



4. a 



5. c 



6. b 





1 



OP 



1 ^ 



INDIVIOUAHZED LEARNING SYSTEMS 



Pdst^ 

As5€5sm€nt 




• • . ■ • ■ ■ C 

1. Label the extinguishants below as to whether you would use them for Ciass A or 
Class B fires, or both. 

a. water In liquid form * •\ 

b. foam ' . °. 

c. carbon dioxide ' 

d. dry chemicals . ,' 

e. multipurpose dry chemical I 



2. Sayihg that a Class D fire is a ffre' in METAL is an example ^of cateogrizing 
fires on the basis of which of the following? | 

a. the material that is burning f) * ' 

b. what it takes to put 4:he fire' out' - 

• ■ • ! ■ 

3. .Class fires are fought With heat-absorbing chemicals th^it do not react 



with burning metals, 
a. Class A 



•b. ^ Class B ^ J 4- ■ 

9. Class C • . ' • 

' di Class D ■ 

4. Label th^ following materials as to whether they are involved in Class A, 6", 
C or D fires. 

a. metals • 

b. enercfized electrical eqlTfpwent ' 

c. wood, paper, cloth ^ 

d. 'Hquids; oil, grease 



INOIVIOUALIZED LEARNING^YSTEMS 



Instructbr 




a. 
b. 

c: 
d. 
e. 



A 

A 

A or B 
A or B 
A or B 



nswers 




/4 




/ 



2. a 



3. d 



4, a. D, 

b. C 

c. A 

d. B, 



-) 



4f . 
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MACHINE. SAFEGDARDING * ' 
(yncludes OSHA Handbook) • 



Goal: 

The /apprentice will understand the rationale 
for and methods of machine safeguarding and 
wiVl become more awSire of safety in the 
workplace. 



ERiC 



Performance Indicators: 

1,. Li^t six requirements safeguards 
should meet to protect effecfe-ively 
f against machine-related hazards. 

2. Demonstrate familiarity with the 
advantages' andjjisa.dvantages of 
various guaroT^nd safety devices. 

3. Explai-n safety precautions that should 
be used in the maintenance and repair 
of machinery. 

4. Explain the iraportance of training and 
worker awareness as it relates to safety 
on thiB job. 



f 
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Introduction 




By their very nature, occupations within thi Millwn^ght trade are extremely 
hazardous. Unless safety principles and practices are fai t'hful ly observed jeach day, 
the^time and effort an apprentice puts into learning a trade could become a tVagic 
waste. An eijiployer or an employee who '1 acks .concern for on-the-job safety contributes 
toward an increased possibility of accident or death on the job. 

\ 

Working with machinery can be particularly Pvazardous. It takes gnly seconds for?^ 
an accident to occur— crushed hands and arms, severed fingers— that can leave a 
worker handicapped for life. Often, such accidents occur because a basic safety . ' 
procedure has been violated or because existing machine safeguards have. been 
ignored or tendered inoperative. 



-J 



Because the Millwright worker has occasion to operate and maintain -a wide variety 
of machinery, this packet deals with mechanical safeguards. It discusses the 
rati-onale for safeguarding of machinery, provides an overview of methods, of machine 
safeguarding, discusses guard construction and machinery maintenance and repair. 

9- . ■ ■ • _ - ' ■ 

The information presented in thi s training packet is designed to help apprentices 
become aware of some of the hazards Qf -the trade, to' help them 'become safety-minded,' 
and to enable them to use their reasoning powers to recognize dangerous situations. 





/ , 1 .V Read the intrptJuction to thi s module. 



l/i/ ' . 2> 'Sttidy ; the vocabul ary secti on to i denti f y neW terms M. be 1 earned, -i o the^q^^ e , 
, " .3v R^ad:and stTudy t^fe information-sheets. ? . v r v^^' 

' *4. Complete the sel f assessment tests for each section' and ch$ck:>pu^^^^ answers with 
. v ; ■ the answer sheet provided^ \ ■ • \ ^ ' ' 

• 5-/ Com'p,3ete4he assignrt)^ listed pn the asVignment sheets ;;(Act^vi^^^^ optional 
- 1^ X with'tinstructor,) - ^ ' : • * i . r 



•0 



./6. CoftifiletV.' the: post assessment test at the 6nd of the modufe-^^^^^ have the 
'. 'i'ttstr^ictor check the results. ■ ' ; ' - . . ' '■•■ t '^^^-'Z 



# - 
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'0 ''^ 



/ 
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Bleed Down 



Buard 



■J 



I 



Lock Out 



Maghi ne Safeguardi ng 



Safety Devices 
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1. Suggested acitivty (optional with instructor)--Use the checklist at the end 

of the pfintedOSHA material to do an on-site inspection of a work site. Discuss 
your responses with the instructor and/or fellow apprentices. 

2. Complete the self assessmerrt tests which correspond with Chapters 1 through 4 
of the, printed material and check your asnwers with the answer sheet provided. 

3. Complete post assessment and have th6 instructor check results. 





Chapter .1 Basics of Machine Safeguarding 



1.* Lv§t the three basic areas where mechanical hazards occur in working with 
irtachii 



inery . 



2. List six general requirements safeguards should meet to effectively protect the 
worker against mechanical hazards. * ' 

. ■ K- . : . ■ ^ :• . • . 

, 3. Specific anc} detailed . ■ ■ .. is a crucial part of any effort 

to provlde^safeguarding against machine-related hazards. 

♦4. Protective clothing, protective equipment and worker awareness^ are examples of 
V which rely on worker behavior. 



J 
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Self Assessment 
Answers 




Chapter 1 Basics M Machine Safeguarding 



1-. Point of. operation. Power transmission. apparatus. Other^oving parts 



2. Prevent contact 

Are firmly secured to machine 
protect from falling objects 
•Treat^no new hazards 
Creatine interference 
Allow for safe lubrication 



3. Training 



4. Safeguards 



Self 

Assessment 
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' Chapter--2 Methods of Machine Safeguarding 

1, A " is a barrier which prevents access to danger areas. 

2. List the four general types of guards' used to safeguard machines. . 

. 3. True or" False. A fixed guard usually t^J^\$^^ minimum maintenance and is . • 
suitable to high prpduction, repetitive operations. 

4. True or False. Adjustable^ guards are especially effective because they are 
• virtually tamper-proof. 

» 

5. True or False, Self-adjusting guards must be factory ordered and are therefore 
expensive; to install. - . .. 

6. True or False. Interlocked guards may be easy to disengage. 

7. List three safety functions that may be perTormed by a^safety device. ^ 

8. List five types of devices commonly used as machine safegifards. 

9. Feeding and ejection methods to improve operator safety are examples of 
. .safeguarding oy and * 

10. True or Fal-se. \fiiutomatic or semi-automatic feed mechanisms are relatively , 
maintenance free and have therefore, gained popularity in the workplace. 

11. True or False. Semi-automatic ejection mechanisms may present hazards when 
the worker enters the work area to remove finished work. " , ' 

12. True or False. Robots may create hazards themselves and requi re^ maximum 
maintenance. 

13. Aids such as awareness barriers and shields do not give complete protection 
from machine hazards. " ■ 



/ 
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Self Assessment 
Answers 




Chapter 2 Methods of'Machine Safeguarding 

1 . Guard 

2. Fixed, interlocked, adjustable, self-adjusting 

3. True 

r ' " 

4. F'alse » s 

'5, False 

6. True 

7. "Any three of: 



-stops the machine if hand cy^ body part is4n the danger area 
-restrains or »«thdraws operator's hands from danger area during operation 
, -requires use of both hands .on machine controls 

' -provides barrier synchronized wi tft operating cycle to prevent entry into 
danger area \ 

8. Any five of : . ' ' 

-photoelectric device , . >• 

-radiof requency device " 
-electromechanical device 
-pullbacK. 

-restraint ' , ^ 

-safety trip controls 

-two»-hand control . , 

-two-hand t^ip , * " 

-gate 

9, Location and distance ^ 

10. False 

11. False 

12. True 



13. True 
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Self 

Assessment 
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Chapter 3 Guard Construction 



1. What are the two major advantages of guards designed and installed by the 
manufacturer of the machine?- 

■** 

2. Why are user-built guards sometimes necessary?. 

3. List two potential problems with user-buil^uards. 

4. Design and installation of machine safeguards by the user may help' to enhance 

in the workplace. 



V 
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Self Assessment 
Answers 




Chapter 3 -- Guard Construction 



1. They usually conform to 'the design and function of 4:he machine. 



2. 
3. 



b) They can be designed to strengthen the machine or serve some additional 
functional purpose. ^ ' 

They, are often ^he only practical solution with older machinery. 

a) They may not conform well to the configuration or function of the machine 

b) They may be poorly designed or bui*lt. 

Safety consciousness . ,^ 
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Self 

Assessment 




Chapter 4 Maintenance and Repair 

1. The maintenaci crew must nev 1 to replace 
before the repair job is consulerecl finished. 



2. A rule of 



|for maintenace, workers is when in doubt. 




3. 



Energy accumulation devi(^es must be " . 

repair work is started on an electrically-powered machine. 



45^fO 



re 



operation. 



should be removed only after, the machine is cleared for safe 



\ 
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Self Assessment 
Answers 





Chap^ter 4 Maintenance and Repair 



1 . Safeguards 

2. Lock it out 

3. Bled down 

4. Lock out'^hasp 

5. Padlocks 



J 



1^ 
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Post 




1^ ■ . 
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'. \l. -liH si^^erieraf' requirements ^ha(ti safelguarxls should meet to protect , 
,. .;, ^effectively a.ga^|hst meqfiainipa-l hazards; ' . ■ * ' .• ' ,: 



' -'2. • . ■■' >' - . .is -a .oritrcaT pflr^t Qi* anj' *effort, to "prcjvide ,safeguarcfing 
■ , a^inst ,|nachine-relate4 hhzar^s* ' ' 



3. the foar gerier^il types of guard? used. to safeguard machines. 



4/.'. &iV,e ^xampTgs. of three tyi?es of ^safety' fujictions thjit w be .performe*d »by 
v. safety devices. , ' , ■ v • . ' ' 



5* ' Why are manufaeturfer, sayegciar{ts'.^stial Ty° preferable. .to u^er-rbUJ It' ones? 

6.- What is' the pur^pose of lopleing crut:ri)a€hinejffy'Beforfe^commeacinq. repair' ^orkV 



7: Wh^t other step-bay be .neoessary on ^lec{rfc^]ly powered rflachines prior to 
w . 5 tart lag repairs . ' ' " ' ' " • 



« 0 



r 



• 8. ^ 



' " «l v- is one. of the ruoslr ef^fective. protections ao^iinst 



haz:ard$v i n the '.workplace . " • , • 



, 9./' List 'give types'* pf 'deA/ices.-bomntoiily'u^ed., as machin^ ' 



I 
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Post Assessment 
Answers 





.prevent c^^^^^ 

b) be firmly secured to machine 

c) protect from falling objects 

d) create no new hazards ? . 

e) create no interference ^ 
. f) allow for safe lubrication 

, . <| ■ - 

2. Trairving ^ 

3. Fixed, interlocked, adjustable, self-adjusting 

4. Any three of: 

a) stop the machine if hand or body part is in danger area 

b) restrain or withdraw operator's hands from danger area during operation 

c) require use of both hands on machine^ control s 

d) provide barrier synchronized. with operating cycle to prevent entry into 

danger area 

5. They usually conform better to the design and function of the machine. They 
may also strengthen the machine or serve some additional functional purpose. 

6. Machinery is locked out so that no one can accidentally trigger power to the 
machine while repairs are in progress. 

7. It may be necessary to bleed down energy accumulation systems. 
• 8. Wofker .awareness (safety consciousness) 

9. Any five of: 

a) photoelectric device 

b) radiofrequency device 

c) electromechanical device 

d) pull back 

e) restraint . . ^ 

f) safety trip controls 
•g) two-hand control 

hj two-hand trip 

i) gate 
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Concepts and Techniques 
of Machine Safeguarding 
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Iiitroduction 



this manual has been prepared as an ai(JI to employers, cmployeCtS, 
machine manufacturers, machine^ guard designers and fabricators, 
and all others with an interest in protecting workers against the 
hazards of movihg machine parts, It identifies the major mechani- 
cal motions and the general principles of safeguarding them, Cur- 
rent applications of each technique are shown in accompanying il- 
1trstrati<jjjs and machines. The concepts de- 

scribed here may be transferred, with due care, to different 
machines with similar niotions. Whether or pot a proper safeguard 
has been manufactured for a particular application, no mechanical 
motion that threatens a worker's safety should be left without a 
safeguard, 

All possible approaches to machine safegqarding are not dis- 
cussed in this manual. Why?-Be,cause practical solutions to moving 
machine parts problems are as numerous as the people working on 
them. No pui>l#^tion could keep pace with reports of these solu- 
tion^ or attempt to depict them all 

Ij) machine safeguarding, as in other regulated areas of the 
American workplace, to a certain extent OSHA standards govern 
function and practice. This text, however, is not a substitute for 
the standards. It is a manual of basic technical information and 
workable ideas which the employer may use as a guide to volun- 
tary compliance. It offers an overview oV the machine safeguarding 
problem in -its industrial setting, an assortment of solutions in pop- 
ular use, and a challenge to all whose work involves machines. 

Many readers of this manual already have the judgment, know- 
ledge, and skill to develop effective answers to problems yet un- 
solved. Innovators^ are encouraged to find here stimulation to 
eliminate mechanical hazards facing Americans workers today. 
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Basics of Machine Safeguarding 

Crushed hands and Jinns, severed fingers, blindness — the lisi ot 
possible inachinery-related injuries is as long as it is horrifying, 
There sec?m to be as many hazards created by moving machine 
parts as there are types of machines. Safeguards are essential for 
protecting workers from needless and preventable injuries. , 

A good rule to remember is: Any machine part, function, or 
process which may cause injury must be safeguarded. Where the 
operation of a machine or accidental contact with it can injure the 
.operator or others in the vicijffity, the* hazard must be cither con- 
trolled or eliminated. ' 

This manual describes the various hazards of mechanical motion 
and action and presents some techniques for protecting >vorkers 
from thcjic hazards. General information Js covD^rdd in this 
chapter— where mechanical hazards occur, what kinds of motions, 
need safeguarding, and wKai the requirements are for effective 
safeguards, as well as a brief discussion of nonmechinnical hazards 
and some other considerations, 

Where Mechanical Hazards Occur . 

Dangerous moving .parts in these three basic areas need 
safeguarding: 

The point of operation: that point where work is performed on 
'the material, such as cutting, shaping, boring, or forming of stock. 

Power transmission apparatus: all components of th| mcchani- 
caLsystem which transmit energy to the part of the mafTiinc per- 
forming the wopk. These components include flywheels, pulleys, 
belts, connecting rods, couplings, cams, spindles, chains, cranks, 
and gears/' 

Other movinff parts: all parts ol the machine whicli move while 
the machine is working. These can* include reciprocating, rotating, 
and transverse moving par(s, as well as feed mechanisms and aux- 
iliary parts of the machine. • ' 

Hazardous Mechankal Motions and Actions 

A wide variety of mechanical motions and acti(ms may present 
hazards to the worker. l'hese«can include the movement of rotating 
members, reciprocating arms, moving belts, meshing gears, cut** 
ting tQcth, and any parts that impact or shear. These different types 
of hazardous mechanical motions and actions are basic^to nearly all 
machines, and reccignizing them is the first step toward protecting 
workers from the (ganger they prcsentv ^ 
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The basic types of hazardous mechanical motions and actions 
arc: • ■ • ^ ^• 

Motions 

• rotating (including in-running nip points) ^ 

• reciprocating 

• transverse . 
Actions 

• cutting ' ' . 

• punching ^ 

• shearing 

• bending , 

Wc will briefly examine each of thcic basic types in turn. 
Motions 

Rotating motion can be dangerous; even smooth, slowly rotating 
shafts can grip clothing, and through mere skin contact force an 
arm or hand into a dangerous position. Injuries due to contact with 
rotating parts can be severe. ^ | 

Collars, couplings, cams, clutches, flywheels, shaft ends, spin* 
dies, and horizontal or vertical shafting are some examples of 
common rotating mechanisms which may be hazardous. The 
danger increases when bolts, nicks, abrasions, and projecting keys- 
or set screws are exposed on rotating parts, ^as shown in Figure 1 . 

In-running nip point hazards are caused by the rotating parts on 
machinery. There are three main types of in-running nips. 

Parts can rotate in opposite directions while their axes are 





ROTATING SHAFT AND PULirVS WITH 
PROJECTING KEY AND SET SCREW 



ROrAtlNO PULLEY WITH SPOKES AND 
PROJt-CTING BURR ON FACE OF PULLEY 



ROTATING COUPLING WITH 
PROJECTING BOLT HEADS 



Figure I. 
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Another nip point is created between rotating and tanfienliullv 
mov.ng part. Some examples would be: the point of Zac "b ! 
twcen a power transmission belt and its pulley, a.chain and a 
• sprocket, or uyrack and pinion. See Figure 3 

Nip points can occur between^ rotating and fixed parts which ^ 

spoked hundwhcols or (lywhccis, screw, conveyors v.r the 

««7pr«,„,»,s '""y h<' lia/„r,lou.s because, duri„K .he 

back.a„d.|>,r(h „r up-»„d.dow„ „„„i„„, „ worker n,ay he ,s> uek by 

an example of a reciprocating motion 

/>««.v.r.r' mr.r/r;« (nu)vement in a straight. \ conlinuous line) 
c a es a hazard because a worker ,r,ay be struck or caught in « 
pinch or shear point by the .noving part. Sec Figure 6. 
Actions 

mmln'rh"'','''" "'^f ''""""'S. '^•^■iprocaling, ,„ ,r„„,,verse 

"I culling. acli>,n exi»(,s a, ,he p„i„, of opera- 
mn where lu.ger. hea.l, and arn, iujuries can „c ur a„d whe7e 
Ij^^ng chips or .scrap inalcrial can sirikc Ihe eyes or fa« SuJh 
ha afds are prcseiil al Ihe poini of opera.ioi, i„ cull ,g wood 
melal, or o.her imuerials. Typical examples of .nechalia 
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NIP POINT 




NIP POINT ^ 




volvins cuttinB ha/.ards include bandsuvjii. circular saws, l.c.ring or 
dX' machLs, lurning mH^hincs A "r milhng machmc». 

""Si.^ rcsul,:, when power is applied .0 a^(ran,) 

,.„ ,hc purp.,se ol blanking, drawinf, ..r sla.nping melal or o her 
, . als. The danger ,.r this .ype ol aci.n, ocars-al-l e po,n ol 

alio,, where sloek is inserted, held, and wuhd.awn by hand. 
Typical machinery used for punching operations arc power 
i^esses and iron workers. Sec Figure 8. 

SHcaUng action involves applying. power to a sd.de or knitc 
..Jj;; trh, or shear ,„e,al or other materials. A •'azard.,.curs a 
,hc polflt of operation where stock is actually .nserled, held, and 

examples of machinery used for shearing operations are 
mechanically, hydraulieally, or pneumatically powered shears. Sec 

^Xllm "'-'tox r>=»"l<s jvhen power is applied to a slide in order 
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TYPICAL NIP POINTS 
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inANSVERSE MOTION OF BELT 



.A' 




srocK 




T(jOI 




(o draw or stamp metal or other materials, and a ha/^ud occurs at 
the poi^^of operation where slock is inserted, held, and with- 
drawn. 

i;c|u?pment that (Uses bending action includes power presses, 
press brakes, and tubing benders, xSce Figure 10,, \^ 



I'lgure 6. 



Figure 7. 
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Requirements for Safeguards 

Whal musl a safeguard do ii)''pra(ccr workers against meehanical 
hazards? 5,Sateguards musl meet these minimum general require- 
ments: 

• 

Prevent contact: The safeguard must prevcnl hands, arms, or 
any othur part of a worker\s body from making contact with 
dangerous moving parts. A good safeguarding system eliminates 
the possibility of the operator or another wtirker placing their 
hands near hazardous moving parts.. ; \ 



Shearinfi 



Figure ID. 
Hendinn 
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STOCK 



DIE 



HZ 




^fc Mjv? '.^*^w''>''"^ Wi^rRerji sh*>uld tii>t bc„i\blu 't() c^^sily icm(<jvc opt!invper» « ^ 
^ ';*wjl1i,.lhc'^saJl'gMartl, bi>li|jis^; u salegMur(//hai« vastly b^r' '.iJwiijS'. , 
,, , ;;r;!:>iHcJIVcjivcvis m salVtiJiiurU ai all. OiTaf.Os'iaiuj j?.!!^ '"V ' 

he miulc ol iluri\bjli|inali*riiil lhal. wMI V'il*^l»n»^ f'V V»Mji^ili<m ot ^ , 



r -^T^' jioruial use , rhcy musi Ire tirhily iSc'^ 
♦ ' i 1. Prntevt from lull.inft ohjj'ris: The '^alUyiiartl Shfliu Id ensure rtjifMv 
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rrmvi i from jailing ri/;juv7A; The .<arbgiiurcl ShftuM ensure ft)i/Mu) 
objccls ei^^n fall into moving. parts, A'snnill lo^)! ^^thich^is^OlroppW I 
jnlo , a cycling machine could easily become a projeclill 4hUt coukt 



•strike ari^d injure someone, /^i^ , 

! ■ Create no ne\v hazards: /^'Safeguard deTea(s its (Wn putj)oK* iPU ['"^^ 
creates a hazard of (ts own sucji ai a ?il^ear point, a jagged cf^ge, t\r . 
an unfinished surface which can cause a lacmtion.^ The e'dgeji of . 
guards, for instance; should be roiled/l)r bolted jn siichra way tlfiit*' „ 
they elimi^nate.sharp edges. , ' ^ . * ^ 1> 

Create no inthference: Any safeguard which imped^c^ wofl^er ^ 
from performinji^ the job quickly ai^d comfortably mighj vsoonf/bi:. 
overridden or disregardbd, Proper safeguarding caiV acjtually en^ 
hance cfficienc^^incc it can r(jlieVc the worker's apprehcnsiotns a 
about injury. i ' 

Allow safeJubrication: If possible, one should be able to lubri- 
cate the maoiinc without rcmovihg the safeguards, l.ocating oil 
'reservoirs outside the guard, with a line leading to the' lubrication , 
point, will reduce the need for the operator (VilTaintenancc worker- 
lo enler the ha/.ardous area. , . 



Norimechanical Hazards! , 

While this manual concentrates attention on concepts and tech- 
niques for safeguarding mechanical motion, machines obviqusly 
present a variety of other hazards which cannot be ignored. Full 
discussion of these matters is beyond the scope of this publication, 
but some nonmechanical hazards are briefly mentioned below to 
remind the reader of things other than safeguarding moving parts 
which can affect the safe operation of machinery. 

All power ^)urces for machinery are potential sources of danger. 
When using electrjcally powered or controlled machines, for in-^ 
stance, the cqtHjjun^ as well as the electrical systetn itself must be 
properly gr()undeanpr*'r!**^ frayed* exposed, or old wiring wilt 
also help to protect me operat()r and others from electrical shocks 
or electrocution. Higl| pressure systems, too, need careful inspec^ 
tion and maintenance to prevent possible failure from pulsation, 
vibration, or leaks. Such a failure could cause explosions or flying 
objects. 

Machines often produce m^ise (unwanted sound) and this can 
result m a nliRibcr of hazards to- workers; Not only cmi it startle 
and disrupt coneentratioh, biit it can interfere with communica- 
Fiqns* thus hindering the vyprker's safe job performance. ReseVch 
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has linked noise lo a w^holc range of hatyiful health effects, from 
hearing loss and aural pain to nausea, fatigue, reduced muscle 
control, and emotional disturbances. Engineering controls such as 
the use of sound-dampening materials, as well as less sophisticated 
hearing protection, such us ear plugs and muffs, have been 
suggested as^ways of controlling th«^ harmful effects of noise. 
Vibration, a related hazard which can cau.se nbise and thus result 
in fatigue and illness for the worker, may be avoided if machines 
. are properly aligned, supported, and. if necessary, anchored. 

Because ^omc machines require the u.se of cutting fluids, cool- 
ants, and other potentially harmful substances, operators, mainte- 
nance workers, and others An the vicinity may need protection. 
These substances Ian cause ailments ranging fnmi dermatitis to 
serious illnesses and tli.sease. Specially constructed safeguards, 
o ventilation, and protective equipment and clothing are possible 
temporary solutions to the problem of machinery-related chemical 
hazards until these hazards can be better controlled or eliminated 
from the workplace. 



Training 
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Even the most elaborate safeguarding system cannot offer effec- 
tive protection unless the worker knows how to use it and why. 
Specific and detailed training is therefore a crucial part of any ef- 
fort to -provide safeguarding against machine-related hazards. 
Thorough operator trai'ning should involve instruction or hands-on 
/ ^ training in the following: 

(Da description and identification of the hazards associated with 

particular machines; 
(2) the safeguards thcm.selves. how they provide protection, an^ 

the hazards for which they arc intended; 
(.1) how to use the safeguards and why; 

(4) how and under what circumstances safeguards can be removed, 
and by whom (in most cases, repair or maintenance personnel 
only); and < 

(5) what to do (e.g.. contact the supervisor) if a safegj^ard is dam- 
aged, missing, or unable to provide adequate protection. 

This kind of safety training is necessary for new operators and 
maintenance or setup personnel, when any new or altered 
.safeguards arc put in service, or when workers are assigned to a 
new machine or operation. * * 

Protective Clothing and 
Personal Protective Equipment 

Kngine^ing controls, which eliminate the hazard at the sourcp 
and do not rely on the worker's behavior for their effectiveness, 
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offer the best and mo$t reliable means of safeguarding. Therefore, 
engineering controls must be the employer\s fir,st ^h?)i<;i: for 
eliminating machinery ha/ards. But whenever an extra rijleasurc of 
protectjon is necessary, operators niiisi wear protective clothing or 
personal protective equipment. ^ 

If it is to provide adequate priotettion, the protcctivCoClothing 
and equipment selectA:d must always ber ^ 

(1) appropriate for the particular hazards; 

(2) maintained in good condition; * . 

(3) properly stored when not in use, to prevent damage or loss; 
and ; ' 

(4) kept clean and sanitary. 

Protective clothing is/of course, available for different parts of 
the body. Hard hats can protect the head from the impact of bumps 
and fall ini^ objects when the worker is handling stotk; caps and 
hair nets can help keep the worker's hair from being caught in 
machinery. If machine coolants could splash or particles could fly 
into the i)pcrator's eyes or face, then face shields, safety goggles, 
glasses, or similar kinds of protection might be necessary. Hearing 
protection may be needed when workers operate m)isy machinery. 
To guard the trunk of the body from' cuts or impacts from heavy or 
rough-edged stocjc, therc^re certain protective coveralls, jackets, 
vests, aprons, and full-l^)dy suits. Workers can protect their hands 
and arms from the sameSg/hds of injury with special sleeves and 
gloves. And safety shoes and boots, or other acceptable foot 
guards, can shield the feet against injury in case the worker needs 
to handle heavy stock which might drop. 

It is important to note that protective clothing and cqui4)ment 
themselves can create hazards. A protective glove which can be- 
come caught between rotating parts, or a respirator faccpicce 
which hinders the wearcr*s vision, for example, require alertness 
and careful supervision whenever they are used. 

Other aspects of the Worker's dress may prest^nt additional safety 
hazards. Loose-fitting clothing might possibly become cnt^ingled in 
rotating spindles or other kinds of moving machinery. Jewelry, 
such as bracelets and rings, can catch on machine parts or stock 
and lead to serious injury by pulling a hand inti) the danger area. . 
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Chaptei|2 



Methods of Machine Safeguarding 



There arc many ways to safeguard machinery. The type of oper- 
ation, the size or shape of stock, the method of handling, the 
physical layout of the work area, the type of material, and produc- 
tion recjuiremenis or limitations will help to determine the appro- 
priate .safeguarding method for the individual machine. 

As a general rule, power transmission apparatus is best protected 
by fixed guards that enclose the danger area.- For hazards at the 
point of operation, where moving parts actually perform work on 
stock, several kinds of safeguarding are possjblc. One must always 
choose the most effective and practical means available. 

We can group safeguards under five general classifications. 

1 . Guards 

A. Fixed 

B. Interlocked 

C. Adjustable 

D. Self-adjusting 

2. Devices 

A. Presence Sensing 

(1) Photoelectrical (optical) ' 

(2) Radiofrequency (capacitance) 
(.3) Electromechanical 

B. Fullback , 

C. RcsiraiiK 

I). Salciy (.'onirols 

.( I). Safety trip control 

(a) Pressure-.sensitivc body bar 
^. (b) Safety triprod 
(c) Safety tripwire cable 

(2) Tw(»-hand control 

(3) Two-hand trip 
li. Gales « 

(!) Interlocked 
(2) Other 

3. Location/Distance 

4. Potential Feeding and Hjcction Methods to Improve Safely 
for ihcOpcrator 

^ A. Automatic feed 
B. Semi-automatic Iced 
('. Aulomaiic ejeclion ' . . 

I). Scmi-auiomalic cieclioii 
F:. Robot 
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5. Miscellaneous Aids 

A. Awareness barriers 

B. Miscellaneous proicclivc shicltis ^ 
(\ Hand^feeding tools and holding fixtures 



Guards 

Guards are barriers which prevent access to danger areas. There 
are four general types of guardj^ 

Fixed: As its name implies, a fixed guard is a permanent part of 
the machine. It is not dependent upon moving parts to perform its 
intended function. It may be constructed of sheet metal, screen, 
wire cloth, bars, plastic, or any ifther material that is. substantial 
enough to withstand whatever impact it may receive and to endure 
prolonged use. This guard is usually preferable to all other types 
because of its relative simpliiity and permanence. 

lixamples of fixed guards V . ; 

In Mgure II, a lixed guard on a power press completely encloses 
the point of operation. The stock is fed through the side of the' 
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Figure IL 

Fixefi guard on power press 



Figure 12. 
Fixed guard on egg 
carton folding machine 



Figure IJ 
Fixed guard enclosing 
belt and pulleys 
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guard into the die area, with the scrap stock exiting on the opposite 
side. 

Figure l2^shows a fixed guard that protects the operator from a 
nnechanism that folds cartons. This guard would not normally be 
removed except to perform maintenance on the machine. Figure 13 
shows a fixed enjplosure guard shielding the bell and pulley of a 
power transmissifon unit. An inspection panel is provided on top in 
order to minimize the need for removing the guard. 

In Figure 14, fixed enclosure guards are shown on a bandsaw. 
These guards protect the operator fr^pi the turning wheels and 
moving saw bla4e. Normally, the only time for the guards to be 
opened or removed would be for a blade change or maintenance. It 
is very important that they be securely fastened while the saw is in 
u.se. 

A fixed guard is shown on a veneer clipper in Figure \S. This 
guard acts as a barrier, protecting fingers from exposure to the 
blade. Note the side view of the curved portion of the guard. 
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Figure 14, 

Fixed ffuatds on a handsaw 



Figure 15. 

Fixed guard on veneer clipper 
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Figure 16. 
Fixed guard on a 
powi'r squaring shear 
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tMroat and gap 

GUARD 



Figure 16 shows both a fixed blade guard and a throal and gap 
guard on a power squaring shear. These ^ards should be removed 
only for maintenance or blade changes. 

In Figure 17, a transparent, fixed barrier guard is being used on 
a press brake to protect the operator from the unused portions of 
the die, This guard is relatively easy to install or remove. 

Interlocked: When this type of guard is opened or removed, the 
tripping mechanism and/w power automatically shuts or discn- 
gages, and the machine cannot cycle or be started until tj{c guard is 
back in place. • | 

An interlocked guard may use electrical, mechanical, [wdraulic, 
or pneumatic power or any combination of these. Interlocks should 
not prevent **inching'* by remote control if required, Replacing the 
guard should not automatically restart the^machine. 

Examples of interlocking guards , . . 

Figure 18 shows a corn cjider with an iltlcrlockcd panel (hat acis 
as a barrier guard, prcvcn(ing«(hc opera/ir from putting his or her 
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Figure 18. 
Interlocked guard 
on corn cutter 
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hands into the fast-turning cutter blades as the corn rs-feing 
stripped from the cob, If the guard is.opened or removed wKile the 
machine is running, the power diseltgages and a braking mecha- 
nism stops the blades before a hand can reach into the djuiger area. 

Figure 19 shows an interlocked barrior guard mounted on an 
automatic bread bagging machine. When the guard is removed, the 
machine will not function. 

In Figure 20, the beater mechanism of a picker machine (used in 
the textile industry) is covered by an interlocked barrier guard. 
This guard cannot be raised while the machine is running, nor can 
the machine be restarted with the guard in the raised position. 

In Figure 21 , an interhicked guard covers the rotating cylinder of 
the dividing head of a roll make-up machine used for making ham- 
burger and hot dog rolls. ' 

Adjustaf^le; Adjustable guards arc useful because they allow 
flexibility in accommodating various sizes of stock. 

Figure 22 shows a handsaw with an adjustable guard to protect 
the operator from the unused portion of the blade. Thisv guard can 
be adjusted according to the size of stock. 
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Figure 19. 

Interlocked guard on 
autoinatic bread 
^(^ggi^g machine 



Figure 20. 
Interlocked guard 
on picker machine 
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In Figure 23, the bars adjust to accommodate the size and shape 
of the stock. Figures 24 and 25 show guards that can be adjusted 
according to the thickness of the stock, 

In Figure 26, the guard adjusts to provide a barrier between the 
operator and the blade. 

Figure 27 shows an adjustable enclosure guard on a handsaw. 

Self- Adjusting: The openings of these barriers are determipeAby 
the movement of the stock. As the operator moves the stoqk into 
the dahger area, the guard is pushed away, providing an opening 
which is only large- enough to admit the stock.. After the stbck is 
removed, the guard returns to the rest position. Thiji guard prtotects 
the operator by placing a barrier between the danger area ar|d the 
operator, The guards may"bc constructed of plastic, metal, or'othcr 
substantial material. Self-adjusting guards offer different' degrees 
of^^tcction. ^^^p^ 
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Figure 22 . 
Adjustable guard on 
horizontal handsaw 



ERIC 



20 



15 



1^ 



% Figure 23. 
Adjustable guard 
on power press 

Figure 24, 
Adjustable guard 
on router 
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Figure 25. , ' : 
Adjustabie gudrd on shapir 



Figure Z(t < 

Adjustable guar^m table saw 
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Figure 29, 
Self-adjusting guard 
on' table saw 



Examples of self-adjusting guards ... 

Figure 28 shows a radial arm saw with a self-adjusting guard. As 
the blade is pulled across the stock, the guard moves up, staying in 
contact with the stock. 

Figure 29 shows a twin-action, transparent, self-adjusting guard. 
The first guard rises as the stock enters, then returns to its rest* 
position as the stock moves ahead to raise the second guard. 

A self-adjusting guard is shown in Figure 30. As the blade 
moves through the stock, the guard rises up to the stock surface. 

Figure 31 shows a self-adjusting enclosure guard mounted on a 
jointer. This guard is moved from the cutting head by the stock. 
After the .stock is removed, the guard will return, under spring 
tension, to the rest position. \ 

Another type of self-adjusting guard mounted on a jointed is il- 
lustrated in Figure 32. the gUard moves two ways. An edging op* ^ 
cralioh causes the guard to move hori/tmtally. If thC|Slock is wide ' 
enough during a surfacing operation, the stock may be fed under 
the guard, causing it to move vertically. ' 

t 
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Figure 3 L 
Self-adjusting guard 
on a jointer 



Figure 32. 
Self-adjusting guard 
on a jointer 
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Interlocked 



Provides a barrier 



Shuis off or disengages power and 
prevents starting of nnachine when 
guard is open; should require the 
machine to be stopped before the 
worker can reach into the (|anger 
area 



Can be constructed to suit many 
specific applications 

In^plant construction is often pos- 
sible 

C|in provide mdHimum protection 
Usually requires minimum 
maintenance 

Can be suitable to high produc- 
tion, repetitiV^perations 

Can provide maximlmi protection 
Allows access to macmne for re- 
moving jairts without ti^- 
consuming removal of fix^d 
guards 



May intcrfcreSvith visibilify- 

Can be limited to spcciiic opcru- 
lions 

Machine adjustment and repair 
often require ils removal, thereby 
necessitating other means of pro- . 
tection for maintenance personnel 



Requires careful adjustment and 
mainteivince 

May be easy to disengage 



Adjustable 



Provides a barrier which may be 
adjusted to facilitate a variety of 
production operations 



Can be constructed to suit many 
specific applications 

Can be adjusted to admit varying 
sizes of stock 



[Hands may enter danger area--;- 
\protection may not be complete at 
^11 times 

^May require frequent maintenance 
and/or adjustment 

The guard may be made ineffec- 
tive by the operator 
May interfere with visibility 



Provides a barrier which moves 
according to the size of the stock ♦ 
entering danger area 



Off-j||^e-shelf guards are often 
commeroially available 



Does not always provide 
maximum protection 
May interfere with visibility 
May require frequent mahjummw^ 
and adjustment X^^^ 




Devices 



A safety device may perform one of several functions, It may: 
stop the machine if a hand or any part of the body is inadvertently 
placed in the danger area; restrain or withdraw the operator's hands 
from the danger area during operation; require the operator to use 
both hands on machine controls, thus keeping both hands and body 
out of danger; or provide a barrief which is synchronized with the 
operating cycle of the niachine in order to prevent entry to the 
danger area during the hazardous part of the cycle, 
Presence-Sensing 

The photoelectric (optical) presence-sensing device uses a sys- 
tem of light sources an4 controls which can interrupt the machine's 
operating cycle. If the light field is broken, the machine stops and 
will not cycle. This device must be used only on machines which 
can be stopped before the worker can reach the danger are'a. 

Figure 33 shows a pliotolmtric presence-sensing device on a 
part-revolution power pres^jjBien the light beam is broken, either 
the ram will not start to cjjjiyor, if the press is already function- 
ing, the stopping mechanism will be activated. 




A photoelectric presence-sertsing device used with a press brake 
is ijlustrated in F^gjure 34, The device may be swung up or down to 
accommodate different production requirements. 

The radiofrequency (capacitance) presence-sensing device uses 
a radio beam that is part of the machine control circuit, When the 
capacitance field is broken, the machine will stop or will not acti- 
vate. Like the photoelectric device, this device shall only be used 
on machines which can be stopped before the worker can reach the 
danger area. Thi& requires the machine to have a friction clutch or 
other reliable means for stopping. 

Figure 35 shows a radiofrequency presencKi-sensing device 
mounted on a part-revolution power press. 

The electromechanical jicns'ing ^jevicc has a probe or contact bar 
which descends to a predetermined di.stancc when the operator ini- 
tiates the machine cycle. If there is an obstruction preventing it 
from descending its full predetermined distance, the control circuit 
does not actuate the machine cycle. 

Figure 36 shows an electromechiinical sensing device on an 
eyeletter. The sensing probe in contact with the operator's finger is 
also shown. ,• >/ 



Figure 34. 
' Photoelectric presence-sensing 
device on press brake 
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Figure 35. 

Radiofrequency presence- 
sensing device on a power press 




Figure 36. 

Electromechanical sensing 
device on an eyeletter 
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Figure 37. 
Fullback device 
on a power press 




PULLBACK 
MECHANISM 
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WRISTBANDS 



Fullback 

Fullback devices utilize a series of cables attached to the 
operator's hands, wrists, and/or arms. This type of dev'ice. is 
primarily used on machines with stroking action, When the slide/ 
ram is up, the ope|[;ator is allowed access to the point of operation.* 
When the slide/ram begins to descend, a mechanical linkage auto- 
matically assures withdrawal of the hands from the point of opcra>> 
tion. 

Figure 37 shows a pullback (fcvicc 'on a straight-side power 
press. When the slide/ram is in the "up" positioQi the operator can 
feed material by hand Into the point of operation. When the press 
cycle is actuated, the operator's hands and arms are automtftically 
withdrawn. Figure 38 shows a pullback device on a small press. 

A pullback device on a press brake is illustrated in Figure 39. 
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Ml«itralnt 

The rcsiraini (holdout) device in Figure 40 utilizes cables or 
straps thai arc attached to the operator's hands and a fixed point. 
The cables or straps must be. ad justed to let the operator's hands 
travel within a predetermined sale area. There is no extending or 
retracting action Involved. Consequently, hand-feeding tools are 
often necessary if the operation involves placing material into the 
danger area. 
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PULUBACK ^ 
MECHANISM ^ 



vVniSTBANDS 



Figure 38. 

Fullback device on 

a power press | 
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Figure 39. 
PuUhack devive 
on press brake 




NYLON PUUBACK 
STRAPS ARE AnACHED 
TO WRISTBANDS 
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Figure 40. 
Restfaint device 
on a power press 
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Safety Trip Controls / 

Saffeiy (rip controls provide a quick means for deactivating the 
machine in^n emergency situation 

A prcssure-^sensitive body bar, when depressed, will deactivate 
the machine. II the operator or anyone trips, loses balance, i)r is 
drawn into the machine, applying pressure to the bar will slop the 
operation. The positioning of the bar, therclore, is critical Figure 
41 shoNvs a pressure-sensitive body bar located on the front of a 
rubber mill. 




Figure 4L 

Pressure-sensitive body 
ban on a rubber mill ^ 



I6d 



' When pressed by h^nd, the safety triprod deactivates the 
' machine. Because it has to be actuated by the operator during an 
emergency situation, its proper position is also critical. Figure 42 
sht)ws a triprod located above the rubber mill. Figure 43 shows 
another application a triprod. 

Salety tripwire cables are located around the perimeler ol tir near 
the danger area. The operator must be able to reach. the cable with 
either hand* to stop the machine. Figure 44 shows a calender 
equipped with this type of control, while Figure 45 shows a tomato 
sorter with a safety tripwire cable. 



Figure 42. 
Sqfety triprod on 
a rubber mill 
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; / vVr Figure 44, 
Safety tripwire cable 
- , ^ ; a calender 




: Figure 45. 
Safety tripwire on 
a tomato sorter 
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Two-Hand Control 

The two-hand control requires constant, concurrent pressure by 
the operator to activate! the machine. This kind of control requires 
a part-revolution clutch, brake, and a brake monitor if used on a 
power press as shown in Figure 46, With this type of device the 
operator's hands are required to be at a safe location (on control 
buttons) and at a safe distance from the danger area while th^ 
machine completes its closing cycle. * . 

I wo-Han(tTrip 

The two-hand trip in Figure 47 requires com;urrcnt application 
<»r both of tht opf^raior's control buttons to. activate the machine 
cycle, after which the hands arc free. This device is usually used 
with machines equipped wjith full-revolution clutches. The trips 
must be placed far enougi) from the point pf operation make it 
impossible for the operator to move his or her hands from the trip 
buttons or handles into the point of opieration before the first K^ilf 
of the cycle is complered. Thus the operator's, hands ape kept:-far 
enofugh away to prevent fbem from being accidentally placed ia the 
danger area prior to th^lide/r^m ojr blade reaching the 'fiill 
"down'* position. 
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Figure 46, 

Two-hand controi buttons 
on part' revolution clutch 
power press 
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Figure 47. 
. Two'hari/d trip buttons on 
full-tevoiutiont clutd^ 
power press 



Figure 48.' 
Horizontal i^ection molding 
machine with gate 
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Gate 

A gate is a movable barrier which protects the operator at the 
point of operation before the machine cycle can be started. Gates 
are. In many instances, designed to be operated with each machine 
cycle. 

Figure 48 shows a horizontal injection molding machine with a 
gate. It must be in the closed position before the machine can 
function. ^ 

Figure 49 shows a gale on a power press. If the gate is not per- 
mitted to descend to the fully closed position, the press will not 
function. - 

Another potential application of this type of guard is where the 
gale i.s a component of a perimeter safeguarding system. Here the 
gate may provide protection not only to the operator but to pedes- 
trian traffic as well. 




DEVICES 




Phoioclcctric 
(optical) 



Machine will noi start cycling 
when the light field is Interrupted 
When the light fidd is broken by 
any part of the operator's body 
during the cycling process, im- 
mediate jnachine braking is acti- 
vated 



Can allow freer movement for 
operator 



Does not protect against mcchani* 
cat failure 

May require frequent alignment 
and calibration 

Excessive vibration n|fiy cause' 
lamp filament damage and pre- 
mature burnout 

Limited to machines that can be 
stopped 



Radiofrequency 
(capacitance) 



Machine cycling will not start 
when the cilpacitance field is in- 
^ temipted ^ 

\ When the capacitance field is 

disturbed by any part of the 
' r operator's body during the cycling 
process, trtimediate machine 
braking is activated 



Can allow freer movement for 
operator 



Docs not protect against mechani- 
cal failure 

Antennae sensitivity must be 
properly adjusted 

Limited to machines that can be 
stopped 



(ilcctromcchanical 



pmtact bar or probe travels a 
4)a'dcteriTiined distance between 
the operator and the danger area 
l/iterruption of this movement 
prevents the starting of machine 
cycle 



Can allow access at the point of 
operation 



Contact bar or probe must be 
properly adjusted lor c«ch appli^ 
cation; this adjustment must be 
mamUiined properly 



Fullback 



As the machine begins to cycle, 
the operator's hands are pulled out 
of the danger area 



Eliminates the need for auxiliary 
barriers or other interference at 
the danger area 



Limits movement of operator 

May obstruct work-space around 
operator 

Adjustments must be made for 
specific operations and"for each 
individual 

Requires frequent inspections and 
regular maintenance 

Requires close supervision of the 
operator's use of the equipment^ 



Rcstramt (holdback) 



Prevents the operator from reach- 
ing into the danger area 



Little risk of mcchanjcal failure 



\ 



Limits movements of operator 
May obstruct work-space 
Adjustments must be made for 
specific operations and each indi- 
vidual 

Requires close supervision of the 
opcrator*s ^se of the equipment 
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DEVICES 



Method 



Safeguarding Action 



Advantages 



timltatlons 



Sutciy irip^nirol)»: Stops machine when tripped Simpliciiy of use 



All controls must be manfially ac* 
tivatcd 

,May be difHcult to activate con** 
trols because of their location 
Only protects the operator 
May require special fixtures to 
hold work 

May require a machine brake 



l^rcssure- 
scnsiiivc body 
bar 

Safety iriprpd 
Safety tripwire 



I wu hand iM)iurol 



('oni urrcni use of both hands is 
required, preventing the operator 
from eniering (he danger area 



<)f>cralor*s hands arc at iU pre*' 
delennined location 
Operator's hands arc free to pick 
up a new part after first half of 
cycle is completed 



Requires a partial cycle machine 
with a brake 

Some two-hand controls can be 
rendered unsafe by holding with 
arm or blocking* thereby permit^ 
ling onerhand operation 
Protects only the operator 



Twti hand trip 



Concurrent use of two hands on 
separate controls prevents hands 
from being in^ danger area when^ 
machine cycle starts 



Operator's hands'are away from 
danger area 

Can be adapted to rniiltiple opera- 
tions 

No obstruction to hand feeding 
Does not require adjuslriieni for 
each operation 



Operator may try ta reach into 
danger area after tripping machine 
Some trips can be rendered unsafe 
by holding with arm or blocking, 
thereby permitting one-hand oper- 
ation 

Protects only the operator 
May require special fij^tures 



Pr4)vidcs a barrier between danger 
area and operator or other person- 
nel ' ' 



Can prevent reaching into or 
walking into the danger area 



May require frequent inspection 
and regular maintenance 

May interfere with opcrator*s 
ability to see the work 



BEST COW WMl»'* 
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Safeguarding by Location/Distance 

The exartiple.4 mentioned feclow are a few of theT|imcr()us appli- 
cations of the principle of safeguarding by locu(i(fn7tttll|^m:c. A 
thorough hazard analysis of.each machine and parijcqjar situtNon 
Is" absolutely essential before attempting this sufegut^ing tech- 
nique. 

To safeguard a n^^hine by location, the machine or itS^slanger- 
ous moving parts must be so positioned that hazardous ar^s are 
not accessible or do not present a hazard to a worker duriiV the 
normak operation of the machine. This may be accompli shed^Jby 
locating a machine so that a plant design feature, such as a wall, 
projects the worker^ and other personnel. Additionally, enclosufft 
walls or fences can restrict access to machines. Another possible 
solution is to. have dangerous parts located high, enough to be out 
of the^ormal reach of any worker. « 

ThQ feeding process can be safeguarded by location if a safe 
distance can be maintained to prdtect the worker's hands, the di- 
mensions o.f the stock being worked^on may provide udc(|u;ilc 
.safely. For instance, H' the stock is several Icct long and only t»ne 
end of the stock is being workeU on, the ^iperator may be able lo 
hold the opposite end while thkwork is bcinjg performed. An 
example would-be a sirtgle-end punching machine. However: de- 
'pending upon the machine, protection might still be required for 
other personnel. ^ 

The positioning of the operator*s control station pro\(idcs 
another potential approach to safeguarding by location. Operator 
controls may be located at a safe distance from the machine ifuhere 
is no reason for the operator tp tend it, ' i 

Feeding and Ejection Methods to Improve 
Operator Safety 

Many feeding and ejection methods do not require the operator, 
to plaee his or her hands in the danger area. In some c<ises. no 
operator involvement is necessary after the machine is set up, In 
other situations, operators can n)anually feed the stock wiin the 
assistance of a feeding mechanism. Properly designed ejection 
methods do not reqOire any operator involvement after the tftachine 
starts to function. 

Some feeding and ejection methods may even create hazards 
themselves. For instanqe, a robot may eliminate the *need for an 
operator to be near the rpachine but may create, a new hazard itself 
by the movement of its arm ■\ 

Using these feeding and ejection fnethods does not eliminate the 
n^ed for guards and devices. Guards and^devices must ,^e uscd^ 

128*- ' „ ■• ■ ■ ' 



wherever they are necessary and possible in order to provide pro- 
tection from exposure to hazards. ^ 
Types of feeding and ejection methods ... ^ 

Automatic feeds reduce the exposure of the operator during the' 
work process, and sometimes do not requii'e any cliort by ihe 
operator after the machine is set up and running. 

In Figure 50, the power press has an automatic feeding 
mechanism. Notice the transparent fixed enclosure guard at the 
dangejr area. 
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SCRAP MATERIAL 



Figure 50. 
' Power [0^ss with 
automatic feed 




Figure 06 l sh»ws a saw with an automatic indexing mechahisrfr»»<. 
that moves the stock a predetermined distance for each cut. The . 
traveling head automatically recycles for each cut. 

With semiautomatic feeding, as in the case of a power press, the 
operator uses- a mechanism to place the piece being processed 
under the ram at each stroke. The operator does not need to reach 
irfto the danger area, and the danger area is completely enclosed. ? 

Figure 52 shows a chute feed. It may be either a horizontal or an 
inclined chute into which each piece is* placed by hand. Using a 
chute feed on an inclined press not only helps center the piece as it 
slides into the die, but may also simplify the problem of ejection, 



Figure 5L 
Saw with automatic 
indexing mechanism and 
traveling head 



BLADE ENCLOSURE 
GUARDS 




Figure 52. 
Power press with 
chute feed 




CHUTE INCjUNCD. 
A8 NECESSARY FOR 
GRAVITY PEEOING 
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A plunger feed is shown in Figure 53. The blatiks or pic«cs arc 
placed in the nest one at a time by the plunger which pushes\them 
under the slide. Plunger feeds are useful for operations )h) irregu- 
larly shaped workpieces which will not stack in a magazine or wHI 
not slide easily down a gravity chute. The mechanism shown is 
mechanically connected to the press tripping i^chanism. When the 
plunger is pushed in, pin "B" is allowed to rise up into hole "A," 
allowing yoke "C" to release so the press can be tripped. 

Figure 54 shows a plunger and magazine feed. Slot "A" must 
be in alignment with interlock "B"iibefore the press can be 
tripped. 



STOCK BEING MOVED 
ONTO DIE 



MAGAZINE 




r 



SLOT A 

INTGRLOCK B 



TO 

TREADLE 
OR 

TRIPROD 
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Figure 53, 

PoWer press with ^ 

plunger feed . 




Figure 54. * 
Power press with plunger 
and magaiike feed 
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Figure 55. 
Power press with 
sliding die 



. The sliding die in Figure, 55 ijs pulled toward die operator for 
safe feeding and then puxhed into position under the slide prior to 
the downward stroke. The die im)ves in and out by hand or hy a 
foot lever. The die should he interlocked with the press to prevent 
tripping' when the die is out of alignment with (he slide. Providing., 
"stops" will prevent jhe die fronrv being inairtvertently pulled out of 
the slides. 




HANDLE 



DIE STOP 



DIE SLIDE 
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Figure 56 shows a sliding bolster. The press bed is modified* 
with a hydraulically or pneumatically controlled bolster that slides 
in when "start" buttons are depressed, and out when the stroke is 
completed. > - . 

■HFigure 57 shows a double-dial feed. The dials revolve with each 
stroke of the press. The operator places the part to be processed in 
a nest on the dial which is positioned in front of the die. The dial is 
indexed with each upstroke of the press to deliver the nesteil part 
into the die. 

Automatic ejection may employ either an air-pressure or a 
mechanical apparatus to remove th^ completed part from a press. It 
may be interlocked with the operating controls to prevent operation 
until par( ejection is accomplished. This method requires addi- 
tional safeguards for full protection of the operator.' 

As shown in Figure 58, the pan shuttle mechanism moves under 
the finished part as the slide moves toward the "up" position. The 
shuttle then catches the part stripped from the slide by the knock- 
out pins and deflects it into a chu|£. When the ram moves down 
toward the n6xt blank, the pan sHfttle moves away from the die 
area. ' 
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DIE IN STOCK PLACEMENT. 
OR REMOVAL POSITION 
(BOLSTER IN EXTEyOED POSITION) 



Figure 56. 
Power press with 
sliding bolster 
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Figure 59. 
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figure 60. . - 
Mechanical eje^im 
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PLUNGER HANDie - EJECTOR lEQ 
(IN FORWARD POSITION) 
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Figure 61 . 
Semiautomatic ejection 
mechanism 
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fjECTOR.LEO 
(IN EJECT POSITION) 




.Figure 62.. 
Robot movement 
capability 
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Method 



. FEEDINO AND EJECTION METHODS 



Sareguarding Action 



Advantages 



Limitations 



Auiommk Feed .^ock is fed from rolls, indexed * tliminales the need for operator 
by machine^ mechanism, etc. involvement in the danger area 



! i 

Other^guards arc ilso required for 
operitor protection -^u^Oally 
fixed barrier guards : 

Requires frequentimaintenance 

May not be adaptable to stock 
variation ■ • 



Semiautomatic Feed 



Automata Ivjcclion 



Stock is fed by chutes, Inovable 
dies, dial feed, plungers, or slid' 
ing bolster 



Work pieces are ejected by air or 
mechanical means 



/ 



May create u hazard ol blowing 
;hips or debris 



ize of stock limits the use of this 
method 

Air ejection may present a noise 
hazard 



Workpicces are ejected by 
mechanical means which ^re ini- 
tiared by the operator 



Operator docs not have to enter 
danger area to remove finished 
work 



Other guards are required for 
operator protection 

May not be adaptable Jo^ stock 
variation * * 



Robots 



They perform work usually done 
by operator 

t 



Operator does not have to enter 
danger area 

Are suitable for operations where 
higb stress factors are present, 
such as heal and noise 



Can create hazards themselves 
Require maximum maintenance 
Are suitable only to specific oper^ 



ations 
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BARRIER 



Miscellaneous Aids 

mile ihese aids do not give complete protection from machine 
hazyds, they may provide the operator with ah extra margin of 
safely. Sound judgment is needed in their application. Below are 
several examples of possible applications. 

The awareness barrier docs not provide -physical protection, but 
.serves only to remind a pcr.son that he or she i|< apph^achihg the 
danger area. Ocheially, awarenais barriers arc not considered 
adeqitatc where continual exposure to the hazard exists. 

Figure 63 shows a rope used, as an awarenejw barrier on the rear 
of a power squaring shear. Although the barrierVl^s not physically 
prevent a person from entering the danger area, it calls attention to 
it, 

Figure 64 shows an awareness barrier on a stitching machine. 

Shields, another aid, may be used to provide protection from 
flying particles, splashing cutting oils, or coolants. Figure 65 
shows several potential applications. 



Figure 63. 

Rear view of power 

squaring shear 
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Figure 64. 
Awareness barrier on 
^ stitching machine 



Figure 65. 
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Holding tools can place j^r remove stock. A typical use \Vould be 
for reaching into the danger area of a press or press brake. iPigurc 
66 shows an assortment of tools tbr this purpose. Holding tools ,^ 
should not be used instead of other machine safeguards; they are 
merely a supplement to the protection that other guards provide. 
j/K push stick or block, such as thpse in Figlire 67, may be used 
when feeding stock into a saw blade. When it becomes necessary 
for hands to be in close proximity to the^blade, the push stick or 
block may provide a few inches of safety and prevent a severe 
Injury. In the Illustration the pUsh block fits over the fence. 
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rPLIERS'WITH CURVED HANDLES 
FOR TWO-HANDED USAGE 




Figure 66. 
Holding tools 
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Guard Construction 



Today giflny builders of single-purpose machines provide 
poinl;K?f-operation and power transmission safeguards as standard 
equipment. However, ndC a\\ ma9^ines in use have built-in 
safeguards provided by the manufacturer. . v 

Quards designed-and installed by the builder offer two. main ad- 
vantages; • ^ ^ 

• They usually conform to the design and function of the 
machine. ** 

• They can be designed to strengthen tjic machine in some way 
or to serve some additional functional purposes. ' 

" User-buiit guards are sometimes necessary for' a variety of rea- 
sons. They have these advantages: 

• Often, with older machinery, they are the only practical solu- 
tion. • , 

• They may be the only choice for mechanical power transmis- 
sion apparatus in older plants, where machinery is not pow- 
ered by individual motoj drive. 

^ • They permit options for point-of-operation safeguards when 
skilled personnel and machinery are available^to make them. 

• They can be designed and >illft to fit unique and even chang- 
ing situations. * 

• They can b^e installed on individual dies and feeding 
mechanisms. 

y •. Design and installation of machine safeguards by plaht pcr- 
*• sonnel can helj^ojmromqte safety.consciousness in the work- 
place. V 
" However, they also have disadvantages: 

' • User-built guard's may not conform well to the configuration 
and function ofuhe machine. ^ ^ 

• There is a risk tlwt user-built may be poorly d<;signed 
or built. 



Point-ofoOperation Guards ^ ; 

Point-of-operation guarding is "aomplicated by the number and 
complexity of machines and also by the different uses for indi- 
vidual machines. For these reasons, not all machine builders pro- 
vide point-of-operation guard* on their products. In many cases u 
point-qf-opcration guard can only be made lind infjtallcd by the 
user after a thorough hazard analysis ()f lh(4, work requirements. 
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Mechanical Power Triinsmission Apparatus , 
Guarding 

A sigrvificant difference between power transmission guards and 
point-of-operation guards is that the f(«mer type needs no openinjp 
for feeding stock. The only openings necessary* for power trans- 
mission guards arc those for lubrication, adjustment, repair, and 
inspection. Tkese. openings should be provided with covers that 
cannot be removed except by using tools. for service or adjustment. 

To be effective, power transmission guards should cover, all 
moving parts in such a manner that no part Of the operator's body 
can come in. contact with them. 



Guard Mabrial 

Under many circumstances, metal is the best material for 
guards. Guard frameWork is usually made from structural shapes, 
pipe, bar, or rod stock. Filler material generally is expanded or 
perforate^) or jofid sheet metal or wire mesh. It may be feasible to 
use plastic or safety glass where visibility is required. 

Guards made of wood generally are not recommended because 
of their flammability and lack of durability and strength. However, 
in areas where corrosive materials are present, wooden guards may 
be the better choice. 



Machinery Maintenance 
and Repair 

♦ » .. ^ . 

Good maintenance and repair procedures can contribute signiti- 
cantly to the safety of the maintenance crew as well as to that of 
, machine operators. Bu( the variety and tompleicity of machines to 
'be serviced, the hazards associated witn their power sources, (he 
special dangers that may be present during machine breakdown, 
and the severe time constraints often placed oif maintenance per- 
sonnel all make safe maintenance, and repair work. difficult. 

Training and aptitude of people assigned to these jobs should 
make them alert for the intermittent electrical failure, the worn 
part, the inappropriate noise, the cracks or other signs that warn of 
impending breakage or that a safeguard has been damaged, altered: 
or removed. By observing machii|e operators at their tasks^and lis- 
tening to their comments, maintenance personnel may learn where 
potential trouble spots are and give, them early attention before 
they develop into sdurces of accidents and injury. Sometimes all 
that is needed'.to keep things running smoothly and safely is 
machine lubrication or adjustment. Any damage observed or sus- 
pected should be. reported to the supervisor; if the condition im- 
pairs safe operation, the machine should be talcen out of service lor 
repair. Safeguards .that arc missing, altered, or damaged also 
should be reported so appropriate action can be! taken to insure 
against worker injury. 

If possible, machine design should permit routine lubrication 
and adjustment without removal o| safeguards. But when 
safeguards must be removed, the maintenance and repair crew 
'must never fail to replace them before, the job is^Considered 
finished. 

Is it necessary to oil machine parts while a machine is running? 
If so, special st^(eguarding equipment may' be needed. solely t^) 
pro^tect the oiler fropi exposure to hazardous moving parts, . 
Maintenance personnel must kno^ wiiich machines can be serviced 
while running and which cannot. ' -If in doubt, lock it out.'* Ob* 
viously, the danger of accident or .injury is reduced by strutting off . 
all sources of energy, 

In situations where the maintenance^ or repair worker would 
necessarily be exposed to eleytrical elements or hazardous moving 
machine partsin the performance 1)f the job, there is no question - 
that power soqrces must Iwj^s'hut off and locked out before work 
begins. Warning signs or tags are inadequate insurance against t|ie 
untimely energizing of niechanical equipment. ' ^ 

Thus, one of the first procedures^or the maintenance person is 
to disconnect and Jock ic^ut the machine from its power sources, 
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whetherthe source is electrical, mechanical, pneumatic, hydraulio, 
or'u combination of these.- Knergy accumi^lation devi«:cs must be 
''bled down." . ^ ^ * ^ 

Hlectrical: Unexpected energizing ot any olectrical equipment 
that canVbe started by automatic or manual remote control may 
cause electric shock or other serious injuries^ to the machine 
operator, the maintenance, worker, or others operayng adjacent 
machines controlled by the same circMit, FoY this reason, when' 
maintenance personnel must repair electrically pqwered equip- 
ment, they should open the circuit at the switch box and padlock^ 
the switch (lock it out) in the /^off-position. This switch should' 
be tagged with a description of the work being done, the name 6f 
the maintenance person, and the department involved.^ A lockout ' 
hasp is shown in Figure 68. - - 




r : 

* Mech^inical: Figure 69 shows ^safety blodlcs being used as an 
additional safeguard on a mechanical power press, even though the 
machine has been locked o\it electrically. Thq safety blocks pre- 
vent ihe ram from coming down under its own weight, 

Pneumatic and^'hydrauUc: Figure 70 shows a lockout valve. 'The 
lever-operated air valve used during repair or shutdown to keep a 
pnfcumatic-powered machine vr its components from operating can 
be locked open or >shut. Before fhe valve can bp opened, everyone 
working on the machine must use his or hpr own key to release the 
lockout. A sliding^sleevc valve efxhausts lihe pressure at the same 
time it cuts off the air supply. Vajves used to lock out pneumatic 
or hydraulic-powered machines should be designed to accept locks 
or lockout adapters ai^d should be capable of ''bleeding off pres; 
sure residues that could cause' any part of the machine to move. 

In shops where sevefal maintenance persons might be working 
on the same machine, multiple lockout devices accommodating 
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Fifiure 69. 
Safety blocks installed 
on power p/ess 
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several padlocks are used, The machine can't be reactivated until 
each person removes hi.s or her lock. Ak a matter ot general polU;y, 
lockout control is gained by the simple procedure of issuing per- 
sonal padlocks to each maintenance or rcp^iir person; no one but 
that person can remove the padlock when work is completed, 
reopening the power source on (he niachine fust serviced. 

Following arc (he steps ot a typical lockout procedure (hut can 
be used by maintenance an(i repair crews:' 

1 . .Alert theVoperator and supervisor. 

2. Identify all sources of residual energy. 

3. Before starting work, place padlocks On the switch, lever, or 
, valve, locking it in the **ofr' position, installing tags at such 

locatrons to indicate maintenance in progress. 

4. Ensure that all power sources are off, and ''bleed off^ hy- 
draulic or pneumatic pressure, or ''bleed off any eleetrical 
current (capacitance), as required, so machine components 
will not accidentally move. 

5. Test operator controls. 
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TROM AIR SUPPLV 
^ 
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VALVE ON 

With tho valvo lever In Ihe 
"ON " posilion. air from the 
main supply Ime flows 
Ihr6ugh ihe valVe into Iho 
' machine's operaling 
airlines 



FMOM MACHINE' * 




FROM AIM SUPPi Y, ■ 



1 |l> AIM( > M'Ml ill 



VALVE OFF 

Moving Ihe lever lo "OFF" 
cuts oii all air supply to the 
machine. At the same time, 
exhaust ports are opened, 
bleeding all air pressure In 
the machine to atmosphere. 





'^utornatic bie.edler.valvd.': 
iocked in • OFF'V poalliori y. 
wi.lh padlocks of four 
emploiyoes ' . - ^ ' 
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6. After msinicu^'riice is^pmpk machine safeguards ,thar* 
were removed ^iibul(| b(/}eplaC)e(J, seo^re^^ 

bcvsure tliey arevfufiptipn'mi; progeitiiy/-;-'W Vi^u^'r''^;^'; 

7. Only* after ascertaining tJiafethe rhachine rcadf lo perfortn. 
safely should padlocks be rep)Vodv^i>nd th^ machine cleared:; 

■'■ for operationi^ " , ^\.k ■ ■ ' 

I hb mairttttnance and repair f-^<5,ility In the plant !d^^^ 
citation here. Arc at) ihe (rgiht t()0ls v,n hand ^nd '^^^^ 
Are .lubricattng oils and othi[f| comtnon iluppliij^i readily %aUab!c 
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, Figute. 7Q, 
Lockout valve 
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CcMiiik^ and Assistance . 

f'.'*.«*. • :• * > . ■ ■ ■ - • ^ 

Safety in the workplke demands cooperation and alertness on 
everyone's part, Supervisoi^s, operators,^ and othef workers who 
notice hazards in rteed of safeguardii^, or existing systems that 
"need re^ir or irhproveflietit, should notify the^proper authority 
immediately. ^ 

, Supervisors have these additional, special responsibilities with 
regard safety in the. workplace: chcoyraging safe work habits 
and correcting unsafe ones; explaining to the worker all the poten- 
tial hazards associati^d with the machirrcs^and processess in. the 
work arJii; and being re/>ponsive to employer requests for action or 

.information regarding maehind .h^zajds. The firstrline supervisor' 
plays a pivotal role -in "eommunicating the safet^ needs of the 
worker to management and the employer*s safety riiles and policies 

,lo the worker. * j 

Sometimes the solution to a machine safeguarding problem may 
require expertise that is not available in a given establishment. The 
readers of this manual are encouraged^'to find out where help is 
available, and^when necessary, to request it, 

The machine's manufacturer is often a good place to start when 
looking for assistance with* a safeguarding problem. Manufacturers 
can often suppFy the necessary literature or advice. Insurance car- 
riers, too, wilj often make their safety specialists available to the 

-ivstablishments whose assets they insure, Union safety 'specialists 
can also lend significant assistance. , 

S()me government agencies offer consultation services, provid- 
ing lor on-site evaluation of workplaces and the recommendation 
of possible hazard controls. OSHA funds one suCh program, which 
is offered free of charge to employers in every slate. Delivered by 
slate governments or private contractors, the consultation program 

•i.s completely separate from the OSHA inspection offortrrno cita- 
tions are issued and no penalties are proposed. The trained profes- 
sional consultants can help employers tq recognizfe hazards iji the 
workplace and can suggest general approaches for. solving safety 
and health problcr/is. In addition, the ctf)nsultanl can identify, the. 
sources of other help available^ if necessary, S 

Anyone with questions about Federal standarjri||, about the ren 
quifemenls for machine safeguarding, or about available consulta- 
tion services should contact OSHA. (See the list of OSflA Re^- 
gional Offices in the back of this publication,) ' . ^ . 
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Checklist 



Answers to ihc hallowing (|ucsM()ns vhmiljl hclp ihc inicrcsieil reader to ileieriuinc (he saleguiinling needs ol his or her own vvorkpliiee, 
druwitig alieiuion lo haAurdous eoniiiiion.s or p.raeliecs rc(|uiring^eorreetion. 



by 



.1 



Ke<|uir<*ntentS'ri)r All SiafcKU^rds 



I Do the saleguarils provided meei ihc minimum OSHA requiremcnis? ' . 

2. Do the safeguards prcvcnuworkcrs' hands, arms, and olher body parls Irom making eoniaei wiih dunger- 
ous mdvmg parts? / 

3. Arc the safeguards firmlx^cured and nol easily removable? 

4 Do ihe safeguards ensure that no objects will fall into the moving: parts? 

5. Do ihc safeguards permit safe, comfortable, and rclaiivcly ea;»y operation of the machine?^ 

6.. Can the machine be oiled without removing the safeguard? 

1, 1$ there a system for shutting down the machinery before safeguards arc removed? , 

8. Can the existing safeguards be ynproved? . * . 

Mechanical Hazards 



Yes 



No 



/I hc point of operation: 

"1. Is ihcrc a pomt-of-opcration safeguard provided for the machine? , 
2 Docs i( keep the oper^or*s hands, fingers, body out of the danger area.' 
\ Is ihcrc cvvlence ihi^i Ihc safeguards have been tampered with or removed? 

4 Could you suggesr a more practical, elfeclive safeguard? 

5 Could changes he made on the ittachtne to eliminate the poinl*or-()f)criition hazard entirely'/ 
Power transmission apparatus: 



1. Arc there any unguarded gears, sprockets, pulleys, or flywheels on the apparatus? 

2. Arc there any exposed belts or chain drives? 

3. Are^thcrc any exposed set screws, key ways*, collars, etc.? 

.4. Are starting and stopping comrftJs within e^sy reach of the operator?. 

5. If there is more tha/i one operator, ijre;^ separate controls provided? 




t 



Other moving parts: / . 

1. Are sufeguardvS provided for all hazardous, moving parts of the machine. Including auxiliary parts? 

■ ■ ^ ' . ^ 

Nonmechanical Hazards / - 

. I. Have appropriate measures been taken to safeguard workers against noi^ic hazards? f 

2. Have special guards, enclosures, or personal protective equipment been provided, where necessary, to 
protect worked from exposure to harmful substances U.sed in machine operation? ■ * 

* ' Kleclrical Hazards ^ 

1 Is Ilk- MiiKhiiii- iiislullcd-in aucordunic with Nalioffiil Hire Prtflcclioii AsmkuiIkiii iiikI Nalioinil lilcclrtcul. 
('<i(U- n-quiri'iMciils' ' 

2 Are there loose t-onduil litling.s'.' 

V Is the maehine properly grounded? V 

4. Is Ihc power .supply eorUcclly lUNcd and pfotceled? , ■ ' 

S Do \^()rkcrs oeeasionally reecivc minor shocks while operating any of the maehincs? 
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^ Training 

.if ' " ■ 

1 . Do operaiors and mairllenance^ workers have ihft necessary (raining in how lo use ihe safeguards and why? 

2. Hay operalors and }n)iin|enance workers bceftlirained in where "ihe safeguards, uih; locaied, how ihey 
prft/ide proteclion, and wHai hazards ihcy proiecl against^ " 

^. Hjve operalors and mainien^nce workers been irained in how and under wh^i circ^siances guards can 

renWed? ' ' " 

4. HaveX'orkers been irained in the procedures to follow if ihey nolfce gu'ards ihai are damaged, missing, or 
inadeqi!w'c? 

\, * ■ ^ r 
Protective Equipment and Proper Clothing 

1. Is proleclive equipmeni required? ^ ' - 

2. If proleclive equipmeni is required, is il appropriate for ihc job, in good condition, kept clean and sani- 
tary, and slored carefully when mrt^in use? 

V Is the operator dressed safely for'thc job (i.iv, no loose-fitting clothing or jewelry)? 

■J 

\ ^ Machinery Maintenance aqd Repair 

I Have maintenance workers received up-to-date instruction on the machines they service? 

2. Oo mainienanee workers lock out the machine from its power sources bcfore^beginning repairs? 

3. Where several maintenance persons work on the same machine, are multiple lockout devices used? 
^. Do maintenance persons use appropriate and safe eqyipmentin their repair work? . 

5. Is ihc maintenance equipment itself properly guarded? \ ^. . 
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-Worker Rights aiid Responsibilities 

If you arc a worl^er^ you have the right to: 

• request an QSHA inspection for workplace hazards, violations of 
OSHA standards, or violations of the OSH^ct (your name will be 
kept confidential on request); / 

• have an authorized employee representative accompany the 
OSHA compliance officer on the Workplace inspection; 

-4^ Confer informally with the QSHA compliance officer (in private, 
if preferred); 

• be notified by your employer of any citations issued for alleged 
violations of standards at, the workplace, and of your employer*s 
requests for variances or for changes in the abatement period; 

contest the abatement time set in any citation issued to your em- 
ployer by OSHA; 

• file a complaint with OSHA if you feci that you ha\le been dis- 
missed, demoted, or otherwise discriminated against for exercis- 
ing rights under OSHA; 

t file a complaint with Federal OSHA authorities if your State 
agency fails to administer a State program as effectively as re- 
.quired by Q^HA; 

• ask OSHA about any te^ts performed in your workplace, the re- 
sults of inspections, and any decision not to take^ action on a 
complaint; 

• receive information^ from your employer about hazards and safely 
measures applicable to the workplace, OSHA standards relevant 
lo your job, and (he record of accidents and illnesses in the work- 
place; 

• ask thal^lOSH cyalualc and pnwidc inlorimiiion on the sub 
stances used in your workplace; 

• refuse to work in an imminent danger situation, under certain 
conditions; 

• file suit agdinst the Secretary of Labor if you are; injured because 
of what appears to be 0$HA*s disregarcf of an imminent danger 
situation; 
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» submit written information or comment to OSHA'on the issuance, 
revocation, or modification of an OSHA standard and to request a 
public hc^aring; and 

► observe the monitoring and measuring of toxic substartCes in^the 
workplace if you are exposed, juad to have access to any recoftiii 
of your exposure. ^ 

' » ,. • . 

You also have the responsibility to: , 

• read the OSHA poster in the workplace; 

^ • • 

• comply with all the OSHA standards, with all requirements of 
your State-approved plan (if anyj, and with' the employer's safety 
and health rules; 

• report any hazards immediately to your supervisor; 

• report to your supervisor any job-related illness or injury; and 

• cooperate fully with the OSHA compliance officer who inspects 
your workplace. 
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For additional information or assistance, contact: ' » ' 

b.S. DEPARTMENT OF LABOR 
REGIONAL OFFICES FOR THE 

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 

Coniact the OSHA Regional Office nearesiybu for the location 
of your OSlH A Area Office. . 



REGION I (CT, MJE. MA. NH. RI. VT) ' ' 
.16-18 North Street •% 
I Dock Square. 4th Floor 
Boston. MA 02109 
Telephone: 6I7/223-67IJ0 

RKGION II (NY. NJ. PR, VI) ^ 
Room 3445, I Astor Plaza 
1515 Broadway, 

New York. NY 10036 . ' ^ 
Telephone: 212/944-3426. 

REGION III (DE. DC. MD. PA. VA, WV) 

Gateway BIdg., Suite 2100 

3535 Market Street 

Philadelphia, PA 19 1 04 * 

Telephone: ,2 15/596- 1,201 , , 

REGION IV (AL. FL. GA. KY. MS. NC. SC. TN) 
1375 Peachtree Street, N.E. 
Suite 587 

Atlanta, GA 30367 
Telephone: 404/881-3573 

REGION V (IL. IN. MN. MI, OH, Wl) 
230 South Dearborn Street 
32nd Floor, Room 3263 
Chicago, IL'60604 
Telephone: 3 f2/353-2220 



REGION VI (AR. LA, NM. pK. TX) 
555 Griffin Square. Room 602 I 
Dallas. TX 75202 
Telephone: 214/767-4731 

REGION VII (lA. KS. MO, NE) 

91 1 Walnut Street. Room 3000 

Kansas City. MO 64106 > ;^ 

Telephone: 816/374-5861 

REGION VIII (CO. MT. ND, SD, UT, WY) 
Federal BIdg.. Room, 1554 
1961 Stout Street 
Denver. CO 80294 
Telephone: 303/837-3883 

REGION IX (CA, AZ. NV, HI) 
Box 36017 

450 Golden Gate Avenue 
San Francisco, CA 94102 
Telephone: 415/556-0584 

REGION X (AK. ID. OR. WA) 
Federal Office BIdg.. -Room 6003" 
909 First Avenue 
Seattle. WA 98174 
Telephone; 206/442-5930 
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